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The Robertson-Thompson Indicator. 





With this we give illustrations of a new 
Robertson-Thompson indicator showing its 
design so plainly as to make a lengthy de- 
scription of its general construction un- 
necessary. It isa standard size instrument 
with piston 4 inch area. 

One of its important features lies in the 
simplicity and accuracy of its parallel 
motion constructed to make any deviation 
of the pencil from a straight line in its 
limited motion practically impossible. The 
accurate motion of the pencil arm is secured 
by the small controlling lever attached to it, 
and by having the lower pivots of the ful- 
erum link, the piston-rod link, and the 
pencil point in a straight line for all posi- 
tions of the pencil arm. 
The fact that this line and 
a line drawn through the 
upper pivots of the same 
links, and the pencil point, 
in connection with the 
center line of the fulcrum 
link form a triangle for all 
positions of the pencil, 
insures parallelism be- 
tween the fulcrum, and 
piston-rod links, which is 
claimed to add greatly to 
the accurate motion of the 
pencil. The pivots are free 
from any appreciable lost 
motion, and with ordinary 
usage will remain so for 
an indefinite length of 
time. 

The piston rod is made 
of steel, hollow, and 
threaded on the inside to 
receive swivel rod which 
permits of the adjustment 
of the pencil to any height 
on the drum. 

The drum is 13 inches 
diameter, is as light as is 
consistent with ordinary 
use, is turned on centers, 
and provided with a bear- 
ing 14 inches long at the 
bottom, and 4 inch long 
at the top, and is further 
provided with cone bear- 
ings at the top and bot- 
tom of lower bearing to 
take up end play on the 
spindle. The spring in 
the drum can be adjusted 
for any speed, high or low, 
by quarter revolutions. 

The guide pulley admits of the chord 
veing led in every direction without the 
use of carrying pulleys. 

The instrument can be readily changed 
from right to left, and is well adapted, on 
account of its light moving parts, to any 
high speed engine. It is made almost en- 
tirely of brass, heavily nickeled; but for 
ammonia purposes, it is made of steel. The 
workmanship, as well as the material, is of 
& quality as to make the instrument an ex- 
ceedingly reliable one. 

Reliable reducing wheels and planimeters 
also interest engineers. Fig. 2 shows a re- 
ducing wheel made of aluminum. It is not 


intended for attachment to the indicator, 
but as a permanent fixture. 


Fig. 3 shows a 





standard averaging planimeter, which gives 
the mean effective pressure without com- 
putation. 

The indicators, reducing wheel and plan- 
imeter are manufactured by Hine & Robert- 


son Co., 68 Cortlandt street, New York City. 
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Power Required to Drive Machine Tools, 





By Pror. J. J. FLATHER. 





In your issue of February 22d, I note in 
the Questions and Answers column a query 
from C. P., Brooklyn, who asks: ‘‘ What 
horse-power will be required to drive twelve 
14-inch lathes and four Brown & Sharpe 
universal milling machines ?” 

In an article by the writer, published in 
the AMERICAN Macurnist of April 23, 1891, 








gears thrown in. In the above NV equals 
the number of revolutions per minute, and 
the equations represent an average for 
lathes uader 20 inches swing. 

The amount of power required to remove 
metal is of course variable, depending upon 
the shape and condition of tool, the hard- 
ness of material to be cut, the rate of feed 
and depth of chip, and, to a slight extent, 
the diameter of work. 

The size of lathe has, however, no appre- 
ciable effect upon the cutting power. 
Under ordinary conditions in regard to 
hardness of material and assuming the lathe 
tools to be those of the average machinist, 
the following expression will represent the 
work done in removing metal : 

HP,=C W, 


The reduction in speed when the back 
gears are thrown in (with the belt on the 
same step) will be in the ratio of about one 
to nine, that is, the maximum speed when 
running with back gears will be about 
= 33 R. P. M., hence the corresponding 
horse-power : 

H P, =90.10 + 0.006 V = 0.80. 


The greatest amount of work that could 
be turned out on this lathe would be about 
14 pounds of chips per hour (wrought-iron) 
corresponding to a cutting speed of 20 feet 
per minute, a depth of cut equal to 0.125 
inch, and a feed equal to 0.03inch. The 
horse-power required to do this work would 
then be 77 P, = C W = 0.03 X 14 = 0.42. 

Now, to obtain the maximum total power 
required to run this lathe, 
we must find the horse- 
power required to drive 
the machine itself at vari- 
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THE ROBERTSON-THOMPSON INDICATOR. 


entitled ‘‘ Horse-power Required to Run 
Lathes,” it was shown that under ordinary 
circumstances when the lathe is in good 
condition, the brasses a good running fit 
and the belt not too tight, the required horse- 
power will depend: First, upon the speed 
at which the lathe isto be run; and second, 
upon the amount of work done by the tool. 
From the results of experiments there 

given, itis found that the power required 
to drive the machine running light may be 
expressed by the equation : 

H P, = 0 095 + 0.0012 
when the lathe is running without back 
gears; and 

H P, = 90.10-+ 0,006 V 
when the lathe is running with the back 


in which ( isa constant depending upon 
the material, and W equals the weight of 
chips removed per hour, or that would be 
removed in one hour provided all conditions 
remained the same. 

The average values of the constant were 
found to be: 

For cast iron, C = 0.026, 
For wrought-iron, ( = 0 030, 
For steel, C = 0.044. 

From these equations we may obtain very 
closely the horse-power required to drive 
the 14 inch lathes. 

Assuming the maximum speed to be 
about 300 revolutions per minute, the power 
required to run the machine light would be: 

HP, = 0.095-++- 0.0012 « 300 = 0.45 








ous speeds corresponding 
to different diameters of 
work and take the greatest 
sum of // P, and /T P,. 
Assuming diameters of 
from one to four inches, 
we obtain the results 
shown in the table below. 
From which it is seen 
that the greatest power 
required to operate this 
lathe will notexceed about 
three-fourths horse- power 
—even under severe ser- 
vice—for it must be ad- 
mitted that a cut which 
will remove } inch 
wrought-iron with a feed 
of ,'; inch, at a speed of 
20 feet per minute, is 
about as much asa 14 inch 
j lathe is expected to do. 
If all the twelve lathes 
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. are working on similar 
cuts at the same time the 
horse-power required to 
drive will be 9, but as the 
character of lathe work 
is more or less intermittent, 
and as the depth of cut 
and feed are usually very 
much less than those con- 
sidered above, it is safe to 
assume that one-half 
horse-power will drive 
one lathe at its maximum 
output, thus giving us 6 
horse-power for the lot. 

The power required to 
drive the milling machines isdetermined with 
less accuracy owing to the lack of reliable ex- 
periments on these tools. Hartig’s experi- 
ments on milling machines were confined in 
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most part to tests of surfacing machines 
with large radial mills carrying inserted 
cutters. His results on.a gear cutter (capac- 
ity of machine 20-inch gear) showed that 
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0.11 horse-power was required to drive the 
machine empty, and that an additional 
amount equal to 0 W is necessary to re- 
move metal in which 0 = 0.12 for cast iron, 
and W = weight of chips removed per 
hour. The greatest amount of work done 
on this machine was 1.86 pounds of cast- 
iron cut out of the solid in a wheel of 52 
teeth whose outside diameter was 10.80 
inches, breadth of face = 1.53 inches, depth 
of tooth = 0.42 inch—practically 5 pitch. 
Three gears were cut at the same time. 

From this we see that the work done, 

H P, = C W = 0.12 x 1.36 = 0.17 horse- 
power, hence the total power required to 
operate was 0.11 + 0.17 = 0.28 H. P. 

Experiments made by Mr. Adam Herzog, 
at Purdue University, under the direction of 
the writer, showed that the horse-power re- 
quired to run a small universal milling 
machine (Brown & Sharpe No.1 without 
overhanging arm) varied both with the 
speed of cutter and with the rate of feed ; 
in fact, with the highest rate of feed the 
power required was twice as great as when 
the machine was belted for the slow feed— 
the revolutions of spindle being the same 
in each case. 

The maximum power required to drive 
the milling machine itself was 0.13 H. P. 
corresponding to the highest speed of rota- 
tion ‘and the highest rate of feed. The 
maximum power required to remove metal 
was 0.28 H. P. In this case the material 
cut was cast-iron 1.10 inches wide; the 
depth of cut = 0.15 inch, the feed 0.01 inch, 
and the cutting speed = 32 feet per minute; 
under these conditions the rate of work was 
1.95 pounds iron chips milled per hour. 

The total power required to operate the 
machine at this speed and rate of work was 
less than 0.8 H. P., and it is probable that 
even with a broader cut the total maximum 
power would not exceed 0.4 H. P. 

As the equation for determining the power 
required to drive the machine light involves 
both the speed of cutter and the rate of 
feed, it will be sufficient here to state that 
with the mean feed the power varies from 
0.01 H. P. with 70 revolutions of spindle, 
to 0.09 H, P. with 280 revolutions. 

The power required to remove metal is 
obtained from, 


H P, = C W in which, 
C = 0.14 for cast-iron ; 
= 0.80 for tool steel; . 

= 0.10 for bronze. 


The average value of W as used in the 
above tests was, 


0.8 for cast-iron, 
0.6 for steel, and 
0.9 for bronze. 


From these considerations it may be 
assumed that three-tenths horse-power will 
be sufficient to run a small universal milling 
machine under ordinary conditions. 

The total power required would then be, 
12 X¥ 05 = 6 H. P. for twelve 14-inch 
lathes ; 4 x 0.8 = 1.2 H. P. for four univer- 
sal milling machines ; to this we should add 
about 35 per cent. or 25H. P. for friction 
in shafting, making a total of 9.7, or about 
10 H. P. 

Now thaf the electric motor has come to 
stay as a part of the equipment of the ma- 
chine shop—that is of some machine shops— 
and its advantages as a source of power for 
isolated machines are causing its application 
to be more extended, a knowledge of the 
power required to drive each tool -will be of 
value in determining the size and location 
of motors to be used in any given case. 

As arule the capacity of motors now be- 
ing installed to drive iron working machin- 
ery is largely in excess of the power 
required. This may be due to two causes : 
First, the observed power required to drive 
machine tools, as determined from indicator 
cards taken from the engine, is very much 
greater than the actual power required to 
drive the individual machines, on account 
of the relatively large amount of power ab- 
sorbed by friction in engine and shafting, 
and, second, a worthy desire on the part of 
the man who sells the motor that his ma 
chine shall not be taken out on account of 
its inability to do the work required—it is 
for this reason that we find a 15 or 20 H. P. 
motor running ai H. P. planer. 
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The inclosed table which has been com- 
piled from various sources, principally from 
Hartig’s researches,* may be used as a guide 
in estimating the power required to run a 
given machine, but it must be understood 
that these values, although accurately de- 
termined by dynamometric measurements 
for the individual machines designated, are 
not necessarily representative, as the power 
required to drive a machine itself is de- 
pendent so largely on its particular design 
and construction. The character of the 
work to be done may also affect the power 
required to operate; thus a machine to be 
used exclusively for brass work may be 
speeded from 10 to 15 per cent. higher than 


Combining Indicator Diagrams From 
Compound Engines. 





By Frank H. BAtu. 





In the study of engines where steam is 
expanded through two or more successive 
cylinders, the diagrams are often combined, as 
in Fig. 1, page3, for the purpose of comparing 
the aggregate result with the expansion of 
the same volume of steam in a single cylin- 
der. Such combinations are made by first 
reducing the relative lengths of the diagrams 
to that which shall correspond to the cyl- 
inder ratio and then placing them at such 
distances from a common clearance line as 


HORSE-POWER REQUIRED TO DRIVE MACHINERY. 








NAME OF MACHINE. 


| Designating 
Numbers 


OBSERVED HORSE-POWER. 





Total 


Work Running Light. 





-_ 


Small screw. cutting lathe 1344” swing. 


eee eee eee ee ee eee ee ee ee eee ey 


] 


Small screw-cutting lathe 1z’’ swing. 


Back geared.. 


0.18 
Varies from 0.15 with, to 0.34 without 


0.41 back gears. 


0 12 
BAe AS a Ee Ee ae A errr Back geared..| 0.330 From 0.12 to 0.15 
3 |Screw-cutting lathe 1716”............. Back geared..| 9 967 die hp wll eae 
4 |Screw-cutting lathe 20’’ (Fitchburg). 0.12 
Ra Pada vats Gece Ao soe voy tee eeeecey Back geared..| 0.47 From 0.12 to 0.31 
5 |Serew-cutting lathe 26”................ Back geared..| 9 462 eben : = bs One 
6 |Large facing and turning lathe 80” face plate, 0.187 
WEEE OPTI 10 oo occ ocve scesecsee Treble geared..| 0.53 From 0.12 to 0.66 
7 |\Large facing lathe will swing 68’. Treble geared..| 9 94 From 0.39 to 0.81 
S | Wheel ACHE G0! SWING. 0 6250. cccccceccpecseHcscece 0.23 to 3.40 
9 |\Small shaper (stroke 4’’, work can traverse 11”)..| 9.16 erent Sin 0.26 
10 |Small shaper, Richards (capacity 944” stroke 0.07 i 
BSP CRAVETEC).. 52. coves Lp Bry ay Mi Re eae 0 24 From 0.07 to 0 12 
11 |Shaper (15’ stroke Gould & Eberbardt).............. 0.€3 Vests te Bay 001 to 0.47 
12 |Large shaper, Richards (capacity 29” stroke x 26 , 
EO INES Sic > xs 560 45'soss 6'e0cc5.0os'06 Galeceses’> 1.14 From 0.15 to 0.73 
18 |Crank, planer (capacity 23/’x27/’x2814" stroke)....... 0.24 ieee z oy to 0.40 
14 |Planer (capacity 36’ x36’’x)1 feet) ................... 0.84 0.27. 
15 |Large planer (capacity 76''x76’’x57 feet).............. 1.47 0.60 
16 |Small drill press....... .......... SAPP RP Se 0.62 0.39 
17 Upright slot drilling machine (will drill slot 0.15 
TIENEN cs cobalt tenaies seas veseeee ave 0.41 From 0.15 to 0.43 
Ais ARR EIEN 0 gh go osc cscs div'a'e's'c’s vee a s'ecie coe seecs 1.33 0.62 
ITE Fcc wio S560 ps. Sasie obedisscvgeed. ce ‘cane 1.24 0.62 
0.44 
20 |Radial drill 6 feet swing................. cece ec er eee 0.58 |Varies from 0.1 with, to 0.44 without 
back gears. as 
21 |Radial drill 844 feet swing..... ...... .......- pesrins 0.67 .|Varies from 0.12 with, to 0.80 without 
. back gears. 
22 |Radial drill press..............000+....60. Peer 1.08 0 46. 
IO MIR. oon Sacec nc. cnccccecec cesses ncoons 0.28 Vastestun eee 
eh ae a ee 0.44 Vettes til eens 
EMRE CE OEM. g5 5a cele tetswesiocdsvecear@ees eres 0.95 Varies from 0.48 to 0.94 
26 |Universal milling machine (Brown & Sharpe 0.01. ; 
No. 1) without overhanging arm................. 0.28 Varies from 0.003 to 0.13 
27 |Mil'ing machine (13’ cutter-head, 12 cutters)........ 0 66 Sadia de 24 eae 
28 |Small head traversing milling machine (cutter- , 
head 11" diameter, 16 cutters).................... 0.18 0.10 
29 |Gear cutter will cut 20’ diameter....... .. .......| 0.28 0.11 
0.12 
80 |Horizontal boring machine for iron, 224%” swing....| 0 93 |Varies from 0.10 to 0.12 with back gears, 


Large punch press, over-reach 28”, 3” stroke, 


Small punch and shear combined, knives 7%” 
long, 144” stroke....... 


dato rolls, diameter of rolls 13’’, length 
ee 
Wood planer 134” (rotary knives, 2 horizontal 


Wood planer 24” (rotary knives) 


Circular saw for wood (23 diameter of saw) 
Circular saw for wood (35” diameter of saw) 


Wood mortising and boring machine. . 

Horizontal wood-boriog and mortising ma- 
cnine, Drill 4’ diameter, mortise 84 deep 
SEMEGT TOE Fe a cis ekaeactes 08% 6 

Tenon and mortising machine............ are 


S$ShEne § 8B 8 SK EF SER 


Tenon and mortising machine............ 


52 |Wood-molding machine (capacity 744x2\4). Hori- 
MAO INN sso os sales pacGit 0s. ecenecies 
&8 |Grindstone for tools 31” diameter, 6’’ face. 


Velocity 680 feet per minute. : 
54 |Grindstone for stock 42’ diameter, 12” face. 


Grindstone . 





Hydraulic shearing machire. ............ ........ 
Large plate shears—knives 28” long, 3’ stroke... 


14%" stock can be punched................0.-4. 


Circular saw for hot iron (30%" diameter of saw).... 


and 2 vertical kniveg)................. weaeeeas 5 


Oe ee eee reese. cosee: 


Wood planer 1744’ (rotary knives)................. 
Wood planer 28” (rotary knives)................ .. 


Wood planer 28” (Daniel’s pattern)............... 
Wood planer and matcher (capacity 1444"x434’’) ... 


Band saw for wood (34’’ band wheel).............. 


Tenon and mortising machine. ................ niteoe 


stew eee 


51 |Edge molder and shaper. (Vertical spindle) .... 


Velocity 1,680 feet per minute................. 


from 0.10 tu 0.25 without back gears. 





coe] 1.52 0.37 
cool 7.12 0.67 
see] 4.41 1.00 
cool 0:7 0.16 
4.12 0.61 
accl 2:20 54 
coal 4:04 8.85 
---| 808 1.42 
«e+! 4.68 1.25 
5.00 0.74 for surface cutters. 
mae . 0.17 with side cutters. 
<. bee 1.45 
6.91 4.18 
02th aes 0.70 
---| 5.64 1.16 
oe 0.96 0.19 
oa Ooae 0 34 
1.67 
...| 368 Varies from 0.65 to 2.0 
2.11 1 42 
2.73 0.61 
ee 2.17 
- -| 2.00 1.30 
ee 2.00 
AA fie 0.32 
Pe ia fe | 0 24 
és 1.08 .62 
0.56 0.40 








if it were to be used for iron work of simi- 
lar size, and the power required will be‘pro- 
portionately greater. 

It is to be regretted that some of the data 
from which these values have been deduced 
is so meager, but it is thought that as a 
matter of comparison they may have some 
value, and are therefore given a representa- 
tion in the table 

It may be noted that where power is to 
be transmitted to the machines by means of 
shafting and countershafts, an additional 
amount varying from 30 to 50 per cent, of 
the total] power absorbed by the machines 
will be necessary to overcome the friction 
of the shafting. 


* Versuche uber Leistung und Arbeits-verbrauch der 
Werkzeugmas.hinen. 





to correctly represent the clearance in each 
cylinder. 

This is the method used in steam engine 
literature taught in our technical schools, 
and practiced by steam-engine experts, and 
yet it is very inaccurate and misleading, and 
at best only a crude approximation of the 
truth and ought to be abandoned for better 
methods. 

With this rather startling announcement 
let us proceed to investigate the possible 
magnitude of the error which this ancient 
and approved method contains. 

Fig. 1 represents a combined set of dia- 
grams from the steamship ‘‘ Holyrood,” 
which appears on page 696 of the second 
volume of D. K. Clark’s treatise on the 
steam engine, edition of 1890. 








Aprit 12, 1894 


This diagram is selected because of the 
high authority of the work and not because 
of the magnitude of the error which in this 
case happens to be small. 

B C represents the theoretic expansion 
curve with which the successive/expansion 
curves of the diagrams are compared, and 
the area of A B C D E A is the basis of com- 
parison with the aggregate areas of the 
several diagrams. 

To simplify this investigation, let Fig. 2 
represent a set of theoretic diagrams from a 
compound engine whose high-pressure cy]- 
inder has 20 per cent. clearance and the low 
10 per cent., with a%cylinder ratio of 2. 

Fig. 3 represents these theoretic diagrams 
combined in the usual manner. 

In Fig. 4 the same diagrams are combined 
by another method which will hereafter be 
called ‘‘ the compression curve method.” 

By this method a complete compression 
curve is first constructed, as K Fin Fig. 4. 

This curve may be arbitrarily located to 
represent any desired clearance, or the clear- 
ance may be assumed to be zero, in which 
case the line # A would represent the com- 
pression curve. , 

In Fig. 4 the compression curve selected 
is a continuation of the compression curve of 
the low-pressure diagram, which is a con- 
venient one to use. 

Horizontal lines are then drawn through 
the diagram, as in Fig. 2, and the compres- 
sion curve completed to M, as shown by 
dotted lines. 

Measurements on the horizontal lines are 
reduced in length to correspond with the 
cylinder ratio in the usual manner, and are 
transferred to the compression curve of Fig. 
4, thus constructing the high-pressure dia- 
gram here shown, whose compression curve 
coincides with the continuous compression 
curve K F of the combined diagram. 

It is, of course, understood that Figs. 3 and 
4 represent equal areas of work in corre- 
sponding diagrams, and B C represents the 
theoretic expansion curve in both cases. 

These diagrams being theoretic diagrams, 
their expansion curves should coincide 
throughout with the continuous curve B C. 

In Fig. 4 this is the case, and in Fig. 3 the 
error of the accepted method is apparent. 

When comparing the total work realized 
with that due to the same volume of steam 
expanded in a single cylinder, we have for 
Fig. 3 as follows: 

Ratio of work = 

Aggregate indicated work ss 
Work represented by areaof A BC DEA 

By the same method we have from Fig. 4 
as follows: 

Ratio of work = 

Aggregate indicated work 
Work represented by areaof/ BCDKF 

From the same theoretic diagrams then 
we have the following conflicting results : 

By the accepted method, 74 per cent. 

By the compression curve method, *97 per 
cent. 

The only losses in these theoretic diagrams 
are represented by the areas of the three 
small triangles of free expansion, whose 
combined areas equal 3 per cent. of the 
total area of PF BCD K F, so that of this 
total area 97 per cent. is indicated work, 
and 8 per cent. free expansion. 

Fig. 5 represents the diagrams of Fig. 1 
combined by the compression curve method. 

In the graphic comparison of the expan- 
sion curves the difference between the two 
methods is not so apparent as in Figs. 8 and 
4, but is still noticeable. 

Comparing the areas we have the follow- 
ing: 

For Fig. 1. 


0.74, 








= 0.97. 


Ratio of work = 
Aggregate indicated work ae 
Work represented by areaofA BC DEA 
In the same manner we have from Fig. 5 
as follows: 
Ratio of work = 
Aggregate indicated work a i 
Work represented by areaof FB CD KF 
If this compression curve method is right, 
the old method is very wrong and” mislead- 
ing, and ought to be abandoned as too 
primitive for the requirements of to-day, 
and particularly so in view of the fact that 
the more exact method is no more difficult, 
and requires no more time or skill than the 
old method. It is true that by the old 


. 69. 
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method the points of cut-off and the re- 
spective expansion curves of each of the 
diagrams are so placed as to correctly repre- 
sent the total volume of steam expanded in 
each cylinder, including the contents of the 
clearance spaces, which is not necessarily 
true of the compression curve method, but 
the combined diagram cannot furnish any 
information in this direction that is not 
better and more accurately obtained from 
the original diagrams before they are com- 
bined. 
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same initial volume of steam to the same 
terminal volume. 

In this investigation the steam expanded 
in each cylinder is of no importance con- 
sidered apart from that which is restored by 
compression. 

In other words, the steam actually used is 
the only quantity to be considered, and that 
is measured by the distance between the com- 
pression curveand theexpansion curve, there- 
fore the compression curve becomes the base 
of measurement instead of the clearanceline. 
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amount as already stated, or it may be 
assumed to be zéro, which latter condition, 
however impossible-in an engine, is none 
the less truthful in its graphic showing of 
the performance of the engine. 

When the clearance is assumed to be zero 
the compression curve becomes a vertical 
straight line coinciding with the line repre- 
senting the clearance space, and all the 
horizontal measurements of the diagrams 
are laid off from this vertical line. 

Fig. 6 represents the diagrams of Fig. 2, 
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Hardening Wrist Pins. 





Sparks from the Crescent Anvil answers & 
correspondent as follows about hardening 
wrist pins: ‘‘We regard the hardening of 
such large pieces as very dangerous and 
never recommend it. If such a surface is 
absolutely required we would suggest case- 
hardening, and to this end would make the 
pin of dead soft stock, and when rough- - 
turned inclose it in an air-tight box, filling 
it with animal charcoal, and then keep the 
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If diagrams are to be combined it must 
be for the purpose of obtaining information 
that is not afforded by studying them 
singly, and this information is in the direc- 
tion of a comparison of the aggregate per- 
formance of the system with a similar ex- 
pansion completed in a single cylinder, first, 
by a graphic comparison of the successive 
expansion curves with a continuous curve, 
and second, by comparing the actual area of 
the aggregate diagrams with the area of a 
Single theoretic diagram expanding the 





In combining diagrams by the compres- 
sion curve method, any clearance which is 
most convenient may be assumed. It is 
often most convenient to use the same clear- 
ance that is found in the low-pressure cylin- 
der, thus making it unnecessary to recon- 
struct this diagram, and its compression 
curve may be continued upward and used 
as the compression curve of the combined 
diagram. 

If more convenient, however, the clear- 
ance may be assumed to be any other 





















































combined with the clearance assumed to be 
zero. : 

Here B C represents the theoretic expan- 
sion curve, as in Fig. 3, and following the 
comparison there made the same conclusions 
will be reached. Thus: 

Ratio of work = 

Aggregate Indicated work —_ 
Work represented by area of FBC DKF 

If all the diagrams are to be reconstructed 
in combining them the zero clearance will be 
the most convenient one to assume. 


= 0.97. 





whole at a good red heat for 24 hours. After 
cooling, slowly and carefully reheat to a 
nice red and then harden it; it would then 
be ground to the proper dimensions; but if 
the pin were for our own use we should 
vastly prefer to make it of much higher car- 
bon steel, anneal it just a little, so as to ena- 
ble it to be machined easily, and then use it 
without any hardening whatever; this would 
produce a strong, safe wrist, and one that 
would polish beautifully. For our own use 
we would not have or use hardened pins.” 
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Band Re-sawing Machine. 





We present herewith a front and a rear 
view of an improved band re-sawing ma- 
chine, which has a capacity to saw stuff 36 
inches wide, 12 inches thick. 

It is, of course, intended for use in large 


mills where a machine of great capacity is 


required. 

Though capable of doing very heavy work, 
the machine can also do light work, and an 
improved system of feed gearing—having 
the two front feed rolls close to the saw 
blade, and a tension device connecting the 
top of roller brackets—enables the machine 
to straighten the plank while being sawed, 
making a great saving of time and material. 

The wheels are 60 inches in diameter, made 
entirely of iron, with extra large hubs and 
steel spokes, placed staggering and perfectly 
balanced. The lower wheel is made thicker 
and more solid in the rim and is given thereby 
increased welght and momentum, which 
much improves the action of the machine. 
Each wheel is supported by an outside bear- 
ing on each side of the column, there being 
three bearings to both upper and lower 
shafts. The shafts are of steel, are large in 
diameter and run in self-oiling boxes. The 
wheels are so connected to the shafts as to 
make it impossible for them to get loose or 
run out of true. 

The feed is very powerful, consisting of 
six large feed rolls heavily geared, driven 
by a friction disk mechanism, enabling the 
operator to change the speed instantly, by 
turning a hand-wheel while the board is 

. being fed through the machine. A ratchet 
lever handy to the operator is connected to 
the upper guide, made so as to change the 
guide instantly to suit the width of board 
to be cut, and hold the saw blade steady in 
the cut. 

Several pieces of narrow stuff can be cut, 
placed between the rolls one above the 
other. The rate of feed is from 0 to 100 
feet per minute, according to the work be- 
ing done. 

For saw-mills, large planing-mills, box 
factories, picture-back stock, furniture fac- 
tories and trunk makers, jobbing shops, 
etc., the machine is especially recommended. 

A 6-inch saw blade, and all necessary 
wrenches, etc., are furnished with the ma- 
chine, which is built by The Egan Co., 
Cincinnati, Ohio. 

—_—— +e 
Relation of Engineering to Progress 
and Civilization. 

In the ‘‘ School of Mines Quarterly” for 
January, Prof. F. R. Hutton has a thought- 
ful article upon ‘‘ A Relation of Engineer- 

- ing to Progress and Civilization.” It closes 
with the following : 

It is unfortunate for the engineer that his 
work, fundamental toso much which makes 
the comfort and civilization of the day, 
should be concealed and disregarded simply 
because it underlies. Without the engineer, 
life in cities would be impossible where 
there was no gas, no water supply, no 
sewage, no food supply except by wagons, 
no motive power but human muscles. There 
would be a patrician class served by a 
class of slaves, and that great, powerful, 
conscientious, reliable middle class, which 
makes a nation great and prosperous, would 
be unknown. 

Even in the Columbian Exposition, which 
has been considered the flower and exam- 
ple of what this century has done in the 
way of artistic culture and industrial prog- 
ress, beneath the architectural beauty and 
genius of conception, there lies concealed 
and embedded many weary months of a 
burning of midnight oil, and of the expert 
skill of the engineering toiler in the prepara- 
tion of the ground and the erection of the 
structures. Those who delighted in the 
luminous fountains by night and the mar- 
velous effect of illuminations and the 
ghost-like flitting of the launches on the 
lagoons gave, probably, hardly a thought 
to the pulsing pumping engine, and to the 
whirring dynamo, over whose production 
the engineer had presided, and over whose 
regular march a faithful, conscientious, but 
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unseen toiler, was watching with a ceaseless 
attention, and he also an engineer. 

These things make a nation great and 
prosperous, a fertile land, a reverent, pains- 
taking, capable body of professional engi- 
geers. 

——_——_. +> e —____—__ 

At a recent meeting of the Berlin Physi- 
cal Society, Dr. A. du Bois Reymond spoke 
on Lilienthal’s experiments on flying. Asa 
starting point he had chosen the study of 
the flight of birds, which may be divided 
into three distinct kinds—flapping, steering, 
and soaring. Of these the one demanding 
least expenditure of energy is soaring, and 
investigation showed that under certain 
conditions flight is possible if the wind pos- 
sesses a vertical component. Experiments 
showed that surfaces can acquire a hori- 
zontal motion by the action of the wind 
only, when their curvature bears a certain 
relation to their superficies, and that this re- 
lation corresponds exactly to that which is 
observed in the wings of birds. Dr. Lilien- 
thal’s flying machine consists of a correctly 
curved surface whose area is 14 square 
meters, made by stretching linen over a 
light wooden frame, and having a weight 
of about 20 kilos. In its center is an aper- 
ture for the experimenter’s body, and the 
apparatus is held in position by the person’s 
arms. On running rapidly down a gentle 
slope of a hill against the wind, the latter 
soon acquires a vertical component, which 
then carries the flying apparatus and pro- 
pels it in a direction against the wind. The 
speaker had seen Dr. Lilienthal sail over a 
space of about 120 meters, at an altitude of 
some 30 meters, in a minute; with a favor- 
able wind it was possible to cover some 200 
to 500 meters, and Dr. du Bois Reymond 
had himself taken leaps through the air of 
20 to 30 meters under similar conditions. 
He was of opinion that by practice far bet- 
ter results may be obtained as regards soar- 
ing, and that then, by combining steering 
with soaring, it will be possible to fly even 
when the wind is unfavorable. It appears 
that the three essentials for the solution of 
the problem of flightare: (1) Correct utili- 
zation of the wind ; (2) the correct shape of 
the supporting surfaces; and (8) correct 
handling of the apparatus. 

——_.@>e—_____. 


The discovery at Omaha that private 
parties have gone into the business of mak- 
ing bogus silver dollars ought not to sur- 
prise anybody. It was what was pointed 
out as one of the possible and probable con- 
sequences of the debasement of the govern- 
ment’s silver dollar by act of Congress. 
When the government coins a dollar that is 
intrinsically worth less than 70 cents and 
compels people to receive it in payment of 
debts as 100 cents, what is to hinder any en- 
terprising counterfeiter, who can buy new 
silver as cheaply as the government can, 
from setting up his private mint and turn- 
ing out silver dollars that are really worth 
just as much as those of the government 
mint’s issue and shoving them into circula- 
tion and pocketing the 30 or more per cent. 
profit? Nothing will hinder him but the 
fear of being caught at it. The govern- 
ment claims the exclusive privilege of coin- 
ing and issuing bogus dollars, The Omaha 
counterfeiters choose to take the risk of dis- 
puting this claim of a government monopoly 
in the making of bogus dollars.— Evening 
Journal. 

—_-->e______ 

Technical journals have given a good deal 
of attention of late to the failure of fly- 
wheels, but it is rather evident not any too 
much. Such failures are entirely 
too common, and it looks a little 
asif the rules relating to their 
safety should be revised. As en- 
gine speed is increased there 
seems always the intention to get 
more surface speed of fly. wheels, 
, and it looks as if the proper limit 


—_ may have been passed. Another 
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= thing that tends in this direction 


~. —<—— is the greatly increased speed of 
SS —— line shafts. Everything seems to 
ier be working in the direction of 


over speeding fly-wheels. 
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The Victor Engine. 





The engine we illustrate herewith is one 
built in two sizes, viz., 4 and 8 horse power, 
by M. E. Howard, Indianapolis, Ind. No 
especial claim is made for these engines 
except that they are made of ample strength, 
ample wearing surfaces, and with all conven- 
iences for taking up wear. The crank-shaft 
is forged; the connecting rod is of steel, 
with gun-metal boxes and wedge adjust- 
ment. The engines are made in quantities, 
and on the interchangeable plan, and we 
are informed that a good many of them 
have found their way into use. 

-_———_~*4De—____—- 


LETTERS FROM PRACTICAL MEN. 





To Make Castings Sound. 
Editor American Machinist : 

All of your correspondents agreed that 
the difficulty came from the condition of 
the mold or core and not from the iron, but 
it is not possible to give a proper opinion 
unless you have seen the job and the con- 
ditions under which it was made and the 
quality of the iron, and the fuel that was 
used in melting the iron ; also the nature of 
the sand—as most of the difficulties in cast- 
ing would be got rid of if you could prevent 
the generation of gas inside of the mold 
when pouring. 

The trouble may be in not having the 
core properly vented; or in having the 
vent too near the surface of the core, or in 
the cope being too hard, or too wet. But 
you say that you have tried all of these 
prescriptions and the holes do not entirely 
disappear, but you have seemingly found 
an improvement. Well, if you make a 
change in your iron I think that you will 
get over your trouble, you might also 
change your style in molding your pans ; if 
you would make them with the open side 
up, it would make your castings more solid 
on the bottom where it is most required, and 
you could, with a good rigging, make them 
just as cheap, and do away with nine-tenths 
of the risks which you are having. 

Sulphur is the greatest enemy in the pro- 
duction of sound castings; it unites with 
iron from all sources up to 53 per cent., it 
makes cast-iron very fusible, but when 
melted it is very sluggish, and is filled with 
blow-holes when ‘‘set.” In order to get 
good, solid castings you should not have 
more than .03 per cent. of sulphur ; in order 
to get rid of sulphur you must use fuel that 
is free from it, and use ‘‘ lime” or ‘‘ fluor 
spar” in fluxing of your cupola. The best 
fuel that I have used in this country is the 
Frick Conneesville coke. It is practically 
free from sulphur. 

EDWARD B. GILMOUR. 





Perhaps Some Reader Can Give In- 
formation. 
Editor American Machinist : 

We have in the shop a pair of emery 
wheels, 2 inches thick and 16 inches diam- 
eter; the center is made of cast-iron 8 
inches in diameter, and looks as if the emery 
was pressed in the hub for the purpose of 
saving emery, as when we use a solid wheel 
down to 8 inches we throw it away. This 
pair of wheels came here about four years 
ago. No agent, letter or circular has ever 
been here. I would like to find out who 
made them, as I would not like to put them 
in, and have them burst and kill some of 
the workmen. We run Norton and Detroit 
wheels about 1,200 per minute at the high- 
est when the wind ison. If you or any of 
your readers could tell me where they came 
from, you would oblige SAFETY. 





Regular Polygons, 
Editor American Machinast : 

The interesting communications in your 
recent numbers on the ‘‘ Construction of a 
Heptagon,” prompt me to give to your 
readers the benefit of three little tables 
which I have carried*¢for years in my note- 
book, and frequently have found very con- 
venient. 

They give the relative proportions of the 
inscribed circle, the circumscribed circle 
and the length of a side of the regular 
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polygons, and are so grouped that either of 
two dimensions can readily be found from 
them when either of the third dimensions is 
given. 

From Table I. are found the circum- 
scribed diameter and the side when the in- 
scribed diameter is given. 

From Table II. are found the inscribed 
diameter and the sides when the circum- 
scribed diameter is given. 

From Table III. are found the inscribed 
diameter and the circumscribed diameter 
when the side is given. 


POLYGONS. 
TABLE I. 








Number Inscribed. Circumscribed| 





of Sides. | Diameter.| Diameter. Sides. 
7; 2.0000 1.73206 
4 as 1.4142 1.00000 

5 1. 1 2361 -7268 

6 1. 1 1547 5773 

4 1. 1.1099 .4815 

8 ¥. 1.0824 .4142 

t] : A 1.0642 .B639 

10 re 1 0515 8249 
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Tue VICTOR ENGINE. 
TaBLeE II. 





Number Cireumscribed | Inscribed | 














of Sides. Diameter. | Diameter. | Sides. 
(a 
3 1. .50000 =| .86603 
4 2; 70711 - 70710 
5 ss .80903 .58779 
6 :o . 86603 . 50000 
sg . .90101 . 43389 
8 .. .92387 . 88268 
9 1. . 93967 . 84200 
10 3. .95 02 . 380900 
TABLE ITI, 
| | | ee ies, 
Number | Side | Inseribed Circumscribed 
of Sides. | ° * | Diameter.| Diameter. 
3 1 . 5780 1.1557 
4 1 1.0000 1.4142 
5 1 1.3750 1.7015 
6 1 1 7330 2.0000 
7 1 2 0790 2 3047 
8 1 2.4150 2.6131 
y 1 2 7470 2.9240 
10 1 8.0770 | 8.2368 


Example: A hexagon nut measures 2 
inches from side to side, how much over the 
corners, and how long is each side ? 

Table I. gives the proportion of inscribed 
diameter to circumscribed diameter as 
1 : 1.1547, then : 

2 > 1.1547 = 2.8094 length across corner. 

The same table gives the proportion of 
inscribed diameter to side as 1 : .5778, then : 

2 x .5773 = 1.1546 length of side. 

Example B: How large around log must I 
have to cut from ita beam 12 inches square ? 
Table III. gives the proportion of side to 
circumscribed diameter as 1 : 1.4142, then : 
12 « 1.4142 = 16.968 inches. 

A. H, Rayna. 
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Milling Machine Feeds by the Foot, 
Editor American Machinist : 

I saw some very interesting articles on 
‘*Milling” which I read with pleasure. 
There were some remarkable feeds, and I 
doubted very much whether there was a 
milling machine made at the present day 
powerful enough to pull a cut of any width 
or depth 18 to 20 inches per minute. I am 
running one called the ‘‘slab milling ma- 
chine,” built after the style of the planer. 
After reading the article mentioned above, 
I thought it would be quite interesting to 
try some experiments in the way of feeds 
on the machine that I was running. My 


. first attempt was eight inches a minute, 


and it did good work. By careful exami- 
nation I found that the feed acted on the 
cutter and turned the cutter somewhat into 
a planing tool. My next attempt was 12 
feet per minute ; this was a little too fast, 
for it left the work somewhat in the shape 
of a heavy, woven, wire screen. The next 
experiment was a little more successful—I 
cut it down to five feet; this made a good 
roughing cut which was finished with the 
8-inch feed and left the work in splendid 
condition for scraping. ‘* HusTLER.” 





Some Causes of Unsound Castings. 
Editor American Machinist : 

In reply to Mr. W. H. Drake, who wrote 

regarding holes in castings in issue of Janu- 
ary 18th, my opinion is that the trouble 
may be in the core room, or, possibly, in 
molding. Now, these cores are made in 
halves, which are then pasted together. 
Does the core maker give it a good vent? 
It would bea good idea to have a cinder 
bed all around the core, top and bottom. 
Then, it would also be a good plan to take a 
vent wire and thoroughly vent the core all 
over so as to make it porous, leading the 
holes thus made into the main vent. In 
pasting the core together, I hope that he 
does not get so much paste on it that it 
flows over into the main vent and shuts off 
the vent in that way. Cores should be made 
a day ahead and kept in a warm and dry 
place. I do not like the idea of 
taking a hot core out of an oven and 
putting it in a mold. The first cores 
put in molds in the morning are 
damp all over at 3 o’clock, when 
the blast goes on. 
. Thomas Wathey says to flow 25 
= to 50 pounds of iron through the 
mold, but I should say that it would 
be better not to do this all at one 
time, but to flow the iron over the 
top of the core throygh the cope 
for, we will say, ten seconds ; then 
putin the runner box five or ten pounds more, 
Then stop and do the same again, and this, 
I think, is the way to remedy a damp core. 
Another way is not to set the cores until 
the afternoon, and as near cast time as pos- 
sible. It is possible that the fault may be 
with the core sand, which may be so close 
that it will not allow the gas to pass through 
to the main vent. A higher runner box 
would create a greater pressure, and one or 
two risers, say, 4’ or #’’ round, witha piece 
of soft clay on the top and weighted down 
tight so no air will go through, will make 
the air or gas break its way up through the 
cope. The cope, of course, should be vented 
thoroughly. 

And still another cause of the difficulty 
may be that the molder got new sand and it 
may be too close, or, in other words, not 
porous enough to let the air through the 
cope. This might also come from too hard 
ramming over the core or from wet sand, as 
the sand that is wet in the morning is not 
evenly tempered all the way through. Sand 
should be wet at night. That blow-hole 
could come froma lump of wetsand. I 
suppose the molder takes his gas off through 
the cope, which, if through the nowel, a 
ten-second run-off would carry off any air 
that would settle between the iron and cope. 
I agree with Mr. E. B. Gilmour about using 
facing sand and blacking in the cope, but as 
H. C. Williams says, it is hard to tell until 
you see—it is like doctoring patients with- 
out seeing them. I think Alexander Cairns 
gives a good method of finding out whether 
it is in the iron or not. Joun SMITH. 


‘5 
Human Nature as a Factor in the Ma- 
chine Shop. 
Editor American Machinist : 

In these days of sharp competition, when 
the proprietor is on the lookout for the 
latest appliances for producing his specialty 
in the cheapest manner possible; when 
every item, no matter how small it may 
appear, is a factor in determining as to who 
shall lead in the race, it seems surprising 
that so few are taking advantage of the 
means which lie close at hand, and which 
are at the command of all. 

Usually, when a man has come to the con- 
clusion that his shop is being run at an ex- 
penditure which seems unwarranted, he 
starts in to reduce wages, cuts off supplies, 
etc., or else he will call in an expert, who 
will spend a few weeks prowling around 
the shop, and then come out with a brand 
new system, warranted to revolutionize the 
whole concern. Sometimes this has the 
desired effect ; most generally, however, the 
result is not that which had been antici- 
pated. For, after having ordered a reduc- 
tion of 10 or 20 per cent., he is surprised 
that the expenditures have not decreased 
in like proportion. Andif the new system 
is a success, some other fellow will come in 
and copy the best part of it, introduce it into 
his own business, and in a short time mat- 
ters will settle back into their old routine, 
and then look out for a further reduction, or 
a shrewder expert, who will find further 
loop-holes through which the profits of the 
firm are escaping. 

These seem to be the popular methods 
of reducing expenses; there are many others 
as varied almost as there are shops or 
proprietors, and, no doubt, they are in 
most instances absolutely necessary. 

But, after all, are they really the most 
satisfactory means of accomplishing the end 
in view? Reduce wages, and you imme- 
diately create a dissatisfaction among the 
men, take away all ambition, and make 
them feel as though they ought to make up 
for the deficiency in their wages by a de- 
creased amount of work, and, watch them 
as you may, there are all the chances in the 
world to shirk. 

Introduce your expert, and somehow the 
natural inclination of most men will be 
to put obstacles in his way, and those who 
could help him most, will be least inclined 
to do so, fearing that in some way they will 
be injured by the new order of things. 

There is a way, it seems to me, in which 
many things could be gained for the em- 
ployer, and that, too, without creating any 
bad feeling. Thedifficulty, I think, is that 
many employers regard their men very 
much as they do the machinery in the shop; 
believing that all that is necessary is to 
start them up, or, in other words, to give 
the word, and off they go, blindly working 
away; so much work produced for each 
movement—a necessary evil. They never 
for one moment consider that their men are 
very much human in their natures, and that 
a certain kind of treatment will be as much 
appreciated as it would be by themselves. 

What I am trying to get at is this: I be- 
lieve that if human nature was made more 
of a study by the boss and his representa- 
tives in the shop, many points might be 
gained to their advantage. I might give 
many examples in which this could be 
proven, but one, I think, will suffice. 

Very often it is desirable to introduce a 
cheaper grade of tool steel, for instance, 
which might for certain purposes answer as 
well as some of the more costly. The pro- 
prietor will send for a sample, have it 
forged into a lathe or planing tool, and send 
it into the machine shop. Usually, the 
foreman will give it to the machinist with 
these words: ‘‘The boss wants to have 
this tool tested; see how it will work.” 
And then the machinist will start in to test 
it, and, oh! what a testing it will receive. 
He will then return it to the foreman, with 
the edge all battered up, making it appear 
as though the tool was incapable of stand- 
ing any sort of treatment, and then return 
to his work with a smile of deep satisfac- 
tion, believing that he has done his full 
duty so far as that tool is concerned. If 
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the steel merchant depended upon this sort 
of testing in order to sell his steel, he would, 
without doubt, go into bankruptcy in short 
order. And yet, this is the way in which 
these matters are settled in many of our 
best shops. 

If, on the other hand, the foreman is a 
student of human nature, and knows how 
to get the most out of his men, he will pre- 
sent the steel in an entirely different manner. 
Thus, for example: ‘‘Sam, I’ve got a piece 
of steel here in which I am very much in- 
terested; I think it will turn up those roll- 
ers as well as the —— steel you are now 
using, I wish you would work it in.” 

The man feels that he has an interest in 
that tool; to begin with, he knows that he 
will please the foreman if the steel can be 
used; whereas, in the other case, the disin- 
terested manner in which the tool was 
given, did not show any desire to have the 
steel brought into use. 

The machinist will (except in rare cases) 
in this instance give the tool a fair trial, not 
expecting nor trying to make it do the 
work which had never been done by the 
steel previously used. 

I hope that I have brought out the idea I 
have in mind; I truly believe that if this 
method of dealing with men, trying to find 
out their weak points as well as the strong, 
and making the most of them, was studied 
with as much interest as some men put into 
many other things which are less worthy, 
there would be a better showing all around. 

As some one has said, ‘‘Human nature is a 
queer commodity,” and it well deserves deep 
thought and careful study. PRESTO. 





Unsound Castings. 
Editor American Machinist : 

In reply to Mr. Ramp’s inquiry regarding 
unsound castings, I would say, the cast- 
ings should be made on end and poured 
from the bottom with four skim gates. 

Two sprues are used for each gate; they 
are placed about six inches apart. A deep 
runner is cut in the cope from the pouring 
sprue to the skim sprue, and the gate to the 
casting is cut from the skim sprue in the 
drag. The work must be poured hard 
enough to keep the skim sprue full. If the 
skim sprue is not kept full, it would be 
better to leave it off altogether. 

The inside surface of the chill might be 
cut with fine grooves lengthwise about a 
half inch apart—grooves to be fine enough 
so that the iron would not fill them, but 
allow them to carry off the air which might 
make the surface uneven. Red lead laid 
smoothly on the chill is also said to make 
smooth castings. A. K. BEcxwirsu. 





Connections to Indicator. 
Editor American Machinist : 

Having read several communications in 
your columns concerning long and short 
connections for steam-engine indicators, it 
occurred to me that my experience along 
that line might prove interesting. 

A short time ago I was requested to in- 
dicate an engine, and on going to the place 
found the reducing motion and connections 
all in place ready for the application of the 
instrument. The connections were made as 
follows: The cylinder was drilled and 
tapped as usual in such cases. Nipples 
about 6 inches long were screwed into the 
holes, with an elbow on the end of each. 
These two elbows were connected, and in 
the middle of the connecting pipe was an 
ordinary tee. On either side of this tee, 
and close to it were plug cocks. The stroke 
of this engine was 36 inches, and it was 
running nicely, although not perfectly. 
The indicator was attached and diagrams 
taken which showed the steam valves to be 
late in opening. The piston speed was 
nearly 700 feet per minute. The valves 
were adjusted so as to show vertical admis- 
sion lines, but the engine did not pass the 
centers easily, and if it was stopped when it 
had just passed a center, and steam was 
admitted when it was in that position, it 
would start backward instead of forward. 
The engineer examined the marks by which 
the valves were set, and found that they 
had nearly one-half inch lead. They were 
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put back where they were before. Was the 
indicator at fault, the marks wrong, or did 
the long connections cause diagrams to be 
taken that were misleading? 

In another case I indicated an engine 
having a 86-inch stroke, and running at a 
piston speed of about 350 feet per minute. 
It was fitted with angle valves, which were 
one size larger than the side pipes, and a 
three-way cock was located midway between 
them. Several diagrams were taken which 
showed the valves to be properly set. The 
side pipe and the angle valve on one end 
were removed, and the indicator attached so 
that there was no obstruction whatever be- 
tween the cylinder of the engine and the 
piston of the indicator, for the passage be- 
tween the two was perfectly straight and 
short. This caused the instrument to be 
placed in a horizontal position. More dia- 
grams were then taken, and no difference 
could be detected between them and those 
which were taken with the three way cock. 

Not being fully satisfied with the result, 
I indicated still another engine under the 
following conditions: The stroke was 36 
inches, as before, and the piston speed was 
about 425 feet per minute. The connections 
were made by first screwing in a short 
nipple followed by a globe valve at each 
end, into which was screwed a close nipple 
and an elbow. Centrally between these two 
elbows was an ordinary tee, into which was 
screwed a short nipple in a horizontal posi- 
tion, followed by an elbow looking upward 
to receive the indicator. 

The reducing motion was also in position 
when I came, and diagrams taken with this 
outfit showed that the steam valves were 
late, and the cylinder pressure was at times 
as much as 30 pounds less than the boiler 
pressure. The expansion line was much 
higher than it should have been, showing 
that the steam valves leaked. 

These side pipes were then removed, and 
the indicator attached to each end alter- 
nately, so that the steam passed through 
one globe valve and one elbow, the passage 
being quite short. Diagrams taken with 
this arrangement showed that the valves 
opened at the proper time, giving a vertical 
admission line, and a steam line at right 
angles to it, the junction of the two being 
remarkably square and full, and the ex- 
pansion line showed that the steam valves 
were practically tight, although no change 
whatever had been made in the engine. 

The foregoing experience, together with 
others along this line, has led me to con- 
clude that if any one claims that long 
connections always show correct results, he 
is mistaken, and if anether maintains that 
short connections are a necessity in all cases, 
he is in error. 

If the piston speed is low, and the con- 
nections are of ample size, with few turns 
in them, then long connections will answer 
every purpose, at least in a majority of 
cases, but if the piston speed is high, it is 
much better to have the connections as short 
as possible. 

In this case, as with many other things 
about steam engineering, it is not always 
absolutely necessary to follow one inflexible 
rule, but at the same time it may be well to 
call attention to the fact that, while long 
connections sometimes give correct results, 
short ones always do. 

W. H. Wakeman. 





Making Drill Jigs. 
Editor American Machinist : 

In issues of January 25th and February 
22d, I notice articles on ‘‘ Drill Jigs,” by 
Barton Cruikshank and J. A. McGregor. 
They call to mind an old method, which I 
think a very good one, although not gener- 
ally known among tool makers, 

Fig. 1 represents a bushing plate with 
four holes, and their respective positions in 
relation to each other, marked 1, 2, 8 and 4. 

In Fig. 2 A A A A represents a face-plate 
to a small lathe ; there are no holes or slots 
shown for clamping the work, but,be it un- 
derstood, something of the sort is required. 

Band B’ show two parallel pieces screwed 
to face-plate exactly at right angles to each 
other, and in such position that when bush- 
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ing plate is placed on B’ it will be the right 
height to locate hole marked 1, from 
bottom of plate. Now slide bushing plate 
to the left 14 inches and locate parallel B. 
It is now plain, that to bore hole No.1 it 
will be necessary to insert a piece 13 inches 
wide between B and bushing plate, shown 
in this operation in solid lines, Fig. 2. 

To bore hole No. 2 insert a piece i inch 
wide between B and bushing plate, which 
brings holes 1 and 2 exactly in line and 1 
inch apart. 
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Fig. 2 

For hole No. 3 insert a piece between B 
and bushing plate 1.656 inches wide, and 
between PB’ and bushing plate a piece .260 
inch wide. 

For hole No. 4 insert a piece 4 inch wide 
between B' and bushing plate, and bring 
bushing plate against B. Of course, the 
accuracy of this method depends in a great 
measure on the skill of the workman, as 
do all similar methods. I have seen a bush- 
ing plate made in this manner with ten 
holes in it, and the extreme variation was 
.0002 inch. J. G. KiInaspury. 





Drilling Steel. 
Editor American Machinist : 

I have a large number of holes to bore in 
crucible steel of about sixty points carbon, 
and thought some of your readers would 
be able to give me some information as to 
the best form or kind of drill, and method 


of boring to use; also the best lubricant to © 


use. The holes are about 12 inches diameter 
and about 8 inches deep in round blanks, 
and are bored in a heavy turret lathe; the 
holes must be true and concentric with out- 
side of blanks and fairly smooth. 

I have tried twist drills, but they have 
a bad trick of running out even when started 
very true in the first place ; they also have a 
tendency to crack down through the center 
when a fairly stiff feed is used. I have also 
used the ‘‘ hog nose” or half-round bit, they 
do not run out, and they cut a smooth, true 
hole, but I have had trouble with them 
squealing and binding also rucking (unless 
very hard) on back when used with a feed 
of about sixty per inch; which does not 
seem excessive for this size drill. I have 
used a mixture composed of whale oil soap, 
soda, lard oil and water boiled together, 
for a lubricant, and forced it on to lip of 
drill with considerable pressure by a small 
centrifugal pump ; this works well as far as 
cutting is concerned, drill stays sharp and 
heat is kept down to a minimum, but the 
‘*hog nose” drill will squeal like a whole 
*‘car load of pigs” when just a trifle dull, 
and sometimes when sharp, it will act the 
same way, making it drive very hard. I 
thought the whole trouble was that the 
pressure of the cut forced the thin lubricant 
from under the pod of the drill and caused 
the squealing ; so tried pure lard oil; this 
did not help matters any, and the drill heated 
up quickly. The trouble ceases when a fine 
feed is used, say, about 120 per inch, but 
the work comes out as slow as a ‘‘navy 
yard job,” and yours truly gets that ‘tired 
feeling” you read about. Now, do I ex- 
pect too much from a 1%-inch drill to bore 
in steel at a speed of 35 revolutions per 
minute, and a feed of from 40 to 60 per 
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inch, when flooded with lubricant under 
pressure? The stock is well annealed and 
works free—no hard spots. PerhapsI do. If 
you can spare the space to publish this, it 
may be seen by some one of your many 
readers who has ‘‘been there” and knows 
the way, and would be willing to give others, 
as well as myself, the benefit of his experi- 
ence, through the medium of your valuable 
columns. ENOTs. 





American Watches in England. 
Editor American Machinist : 

In English Mechanic and World of Science 
some discussion has been published regard- 
ing the respective merits of Swiss, English, 
and American watches. In the issue of 
March 23d is found the following communi- 
cation, signed J. H. §.: 

‘‘I was very much surprised to read in 
the H. M. that it was possible to buy an 
English watch which would hold its own 
against Swiss or Waltham when price was 
taken into account, and I should be only 
too pleased if your correspondent would 
enlighten my benighted vision as to where 
such watches can be obtained? I have been 
in a wholesale house for many years, where 
watches have been sold of recent years, and 
I should only like to know where I could 
buy English watches which for price, finish, 
and accurate performance would de level 
with the Waltham Co.’s productions. Of 
course, if very expensive watches are re- 
ferred to, then the English watch perhaps 
can hold its own; but if we refer (and I 
think we do mostly) to watches of ordinary 
price, then the English are behind. 

“If it were a fact that English watches 
could be produced to compare with Wal- 
thams, how is it that so many of the latter 
are sold in this country? Surely an English- 
man would prefer an English lever to a 
Yankee if he could get either equally; but 
that question is only answered in one way, 
viz., the ordinary English lever of to day, 
with all the improved machinery, compared 
with a Waltham of similar price, isn’t in it. 
I speak from experience, both as to the sale 
of them, and as to their performance. I 
have carried one 12 years, and its variation 
even now is not half a minute a month. 
Could you get an English lever of equal 
price to do it? I say not. Don’t think I 
am an interested party to the sale of Wal- 
thams; I am not. I speak asI find, and I 
maintain that the English and the Swiss are 
not equal to the Yankees, price for price, 
and quality for quality.” X. Y. Z. 





Testing the Planimeter, Approxi- 
mately. 
Editor American Machinist : 

Referring to your issue of March 22d, 
what is the matter with the planimeter that 
it should have fallen so low in the confi- 
dence which our friend ‘‘ Quirk ” has in its 
trustworthiness? Will you not kindly ask 
him to explain? 

Possibly some few of your readers may 
not be familiar with the use of the planim- 
eter, or acquainted with the limits within 
which its use may be considered accurate. 

To them there may be some interest in a 
brief mention of a method of testing its 
accuracy quite obvious and very old- 
fashioned. Let them take a piece of draw- 
ing paper of even texture and thickness, as 
large as can be conveniently weighed upon 
a very delicate balance, say, 2x5”, and 
from the weight of this piece the weight of 
the paper per square inch can be deter- 
mined with great accuracy. Then let them 
draw, on a piece of the same paper, any 
figures whatever, rectangular or circular, 
of such form and dimension that they can 
be easily measured in linear inches, and can 
also be traversed by a planimeter point. 
After these figures have been measured by 
the planimeter and by linear measurement, 
let them be cut out carefully and weighed, 
and their areas thus determined, compared 
with the weight per gquare inch, are the 
standard piece first referred to. 

In the same way real or assumed outlines 
of indicator diagrams can be drawn upon 
this standard paper, measured with the 
planimeter, cut out carefully, and weighed 
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as before. Thus a very clear impression 
can be obtained of the usefulness and ‘trust- 
worthiness of the planimeter within the 
clearly marked limits of its application. 
Pittsburgh, Pa. P. BARNES. 





Drawings vs. Sketches, 
Editor American Machinist : 

In issue of March 22d, Wm. Newton, 
speaking about working from sketches, re- 
marks that had working drawings been 
made, ‘‘the machinist would have been able 
to read it intelligently.” It recalled to 
mind an instance, when as draftsman, I was 
called upon to make a drawing of a device 
which required both pattern and machine 
work to complete. After receiving instruc- 
tions from the chief draftsman, and getting 
a fairly good drawing well under way, was 
interrupted by the manager, who wanted 
that device in % hurry, no time to make 
nice drawings, a rough sketch good enough 
for now, the drawing could be made later 
for a record. 

A rough sketch and considerable explain- 


ing told the head patternmaker what was . 


wanted. The head patternmaker took lots 
of time to explain what was wanted to a 
high-priced workman, who, before finishing 
the pattern, was obliged to make inquiries 
at the drawing room. When the castings 
came from the foundry, the sketch had been 
lost, and then came another series of expla- 
nations, draftsman to superintendent, super- 
intendent to foreman, foreman to machinist, 
until the job was finally completed and laid 
upon the bench. As a rule, the hurry is 
over with by this time. Several high- 
priced men spent time which might have 
been saved by a little time spent making an 
intelligent drawing which would last for 
ever. To-day there is nothing to show 
what was made except the patterns. Was 
anything saved but drawing paper? 
W. R. G. 





~ 
Paint for Ironwork. 





The amount of paint for ironwork may 
be estimated by the following rule, given in 
the last annual report of City Engineer 
Horace Andrews, of Albany, N. Y., on the 
authority of Chief Engineer T. J. Swift, of 
the Delaware and Hudson Canal Company. 
This rule calls for five-eighths of a gallon of 
paint for each ton of iron for the first coat, 
and three-eighths of a gallon a ton for the 
second coat. The entire cost of repainting 
a 700-ton bridge in Albany was found to be 
$2.78 a ton, and the amount of paint pur- 
chased for the purpose in accordance with 
the above rule was found to leave a surplus 
of fifty gallons of the first coating and eight 
gallons of the second.—Zhe Hngineering 
Record, 

————__ > oe —____—__- 

If the men in charge of railroad rolling 
stock were permitted to have their own way 
about the selection of metal for bearings 
and of the lubricants to be employed in 
keeping them cool, there would be very 
little trouble with hot boxes. We notice 
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Early American Steel Rules. 





By AMBROSE WEBSTER: 





The machinist of to day who is using the 
fine Brown & Sharpe steel scales and microm- 
eter calipers has little conception of the 
difficulties of making accurate measure- 
ments which confronted the machinist of 1840, 

When the writer commenced his term of 
four years’ apprenticeship, there were no 
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1835 it was impracticable for the workmen 
employed at these: shops to readily procure 
scales and rules for measuring lengths, 
which scales and rules were in exact accord 
with one another. One of our superior 
mechanics, Samuel Brown, made in 1835 a 
standard screw for use in graduating meas- 
uring scales. This screw was made to agree 
with the standard brass scale of Cary, of 
London, and it took nearly a year to per- 
fect it. Mr. Brown then made.two short 


¢ 


In 1852, Samuel Darling and Edward H. 
Bailey began the manufacture of steel rules 
in Bangor, Me. This partnership continued 
a year, then Mr. Darling purchased Mr. 
Bailey’s interest and took another partner 
named Michael Schwartz, and continued 
the business under the name of Darling & 
Schwartz until 1866, when the firm was dis- 
solved, and Mr. Darling formed a partner- 
ship with Joseph R. Brown and Lucien 
Sharpe, under the name of Darling, Brown 


















































steel scales in the market, and we were 
obliged to set our calipers to the proper 
dimensions by laying them on an ordinary 
boxwood rule; trying to have the ends of 
the caliper coincide with the division lines. 
It was utterly impossible, of course, to 
secure uniform measurements in this way, 
and even as late as 1857 there were, in the 
machine shop of the American Watch Com- 
pany, four different sizes of ‘‘ standard” 4- 
inch taps. 

In 1848 there were, in the Springfield 
Armory, some home or hand-made steel 
scales, graduated on a device consisting of 
a wooden slide to which the scales were 
clamped, this slide being moved by a screw 
on which was a wooden index, to the pe- 
riphery of which was tacked a ribbon of 
paper on which the proper graduations were 
spaced with dividers. Theengravings, Figs. 1 
and 2, showa scale made by the writerin 1851. 

Previous to this date Mr. 8. W. Putnam, 
of Fitchburg, Mass., had done something 
in this line, and at Figs. 3 and 4 a scale is 
shown made by him in 1836. Mr. Putnam 
evidently desired to get a great range of 
subdivisions (ranging from 8 to 34 to the 
inch) and as quarters of an inch were indi- 
cated by long lines, it seemed to him to be 
advisable to use these long lines or ‘‘ quar- 
ters” in all the graduations of an inch. 
Consequently the number of divisions in 
these ‘‘quarters” varies somewhat; as, in 
the case of the division of 14, there are two 
‘* quarters” containing four divisions and 
two containing three divisions each. The 
term ‘‘ quarters” is not correct, but we 
naturally drift into the use of that term. 

Mr. Charles L. Hildreth, superintendent 
of the Lowell Machine Shop, writes : 

‘The original standard unit of length, 
adopted by the Lowell Machine Shop in 
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Fig. 1. 
duplicate standard screws for use in gradu- 


ating small scales. Mr. W. D. Blanchard 
has now in his possession a steel scale 4 
inches long, which he graduated about 1846 
by the aid of one of the standard screws 
which had been made by Samuel Brown. 
He also in 1847 or 1848 graduated a scale 
24 inches long by the same standard screw.” 

Mr. Hildreth also writes : 

‘*The Lowell Machine Shop made stand- 
ard scales long before they were undertaken 
to be manufactured in Bangor.” 

Mr. Joseph Brown, of the firm of Brown 
& Sharpe, Providence, R. I., commenced 
the manufacture of steel rules and scales and 
vernier calipers in the year 1850, and the 
first printed circular with price list was 
issued March 1, 1851. The following is a 
copy of the first circular issued by him : 


U. 8. STANDARD RULES. 
Manufactured by 
JOSEPH R. BROWN. 

115 South Main St., Providence, R. I. 


The subscriber has recently invented and 
put into operation a machine for dividing 
rules and scales of all descriptions, in the 
most accurate manner. Having been con- 
vinced by long experience that it is im- 
practicable to make a screw sufficiently 
accurate to be used in a dividing engine, 
he has constructed a machine upon an 
entirely new principle which, he is happy 
to say, produces the most satisfactory re- 
sults. It is operated entirely by power, 
which renders it automatic, thereby obviat- 
ing the imperfections arising from the em- 
ployment of hand labor. 

The attention of engineers, machinists, 
draftsmen, and all others wanting a very 
accurate instrument, is respectfully invited 
to these rules. 

















that on most of the roads where hot boxes 
are chronic, varied by epidemics of the 
malady, the mechanical department have 
little influence in the character of the sup- 
plies purchased. A most unfair thing about 
this trouble is that the mechanical men are 
nearly always blamed for the recurrence of 
hot boxes. No end of ingenuity is devoted 
to imagining far-fetched causes for the diffi- 
culty, when the real cause is on the surface. 
—Locomotive Engineering. 


Fig.%.2. 


1824 for use in the construction of ma- 
chinery, is the English foot, according to a 
brass standard made by Cary, of London, 
and preserved with care in the safe of the 
proprietors of the locks and canals on Mer- 
rimack River. This scale is undated, but 
has marked upon it ‘Cary, London, Faren- 
heit, 62 degrees.’ Thisis the brass standard 
measure referred to by James B. Francis, 
in his celebrated work entitled ‘Lowell 
Hydraulic Experiments.’ From 1824 to 





As they are the first American article of 
the kind produced, the maker solicits for 
them a share of public patronage, and he 
pledges himself in every instance to give 


entire satisfaction. 


N. B. Scales and rules of any number of 


divisions graduated to order. 
JOsEPH R. Brown, 
115 South Main St., 
Providence, R. I. 
March 1, 1851. 





& Sharpe, and soon moved the works to 
Providence, R. I. 

The difficulty of making smooth, even 
marks on steel was a serious one, and there 
is a story that in a conversation between Mr. 
Brown and Mr. Darling, Mr. Brown re- 
marked upon the difficulty of keeping a 
good cutting point on the diamonds. Mr. 
Darling seized this information, and at once 
adopted diamonds for marking his scales, 
but in regard to this story 

‘*T cannot say what the truth may be, 
I say the tale as ’twas said to me.” 

In the early manufacture of scales it was 
perfectly natural to resort to a screw for 
feeding the carriage, but Mr. Brown’s me- 
chanical genius led him to see the difficul- 
ties of making a perfect screw,. and he 
resorted to another process for moving the 
carriage, which was for a long time a secret, 
and still may be one, as the graduating 
machine of Brown & Sharpe is rarely or 
never shown to visitors. The writer, how- 
ever, made a ‘‘bad break” during one of 
his visits to Brown & Sharpe’s establish- 
ment, when Mr, Brown was kindly showing 
him about, by saying, ‘‘I have not yet 
seen the machine for dividing scales.” Mr. 
Brown looked up over his glasses very 
pertly, saying, ‘‘I am sorry you alluded to 
that. I should like to show it to you, but 
we never do show it, but,” turning upon his 
heel and opening a door at his left, ‘“‘I will 
let you look at ita moment.” The ‘‘moment” 
was so short that I saw but little of it. 

Among the many things which have led to 
the development of the present high skill 
and precision in machine shops, I consider 
that steel scales and micrometer calipers 
stand in the first rank. 

——— +e  ——— 


The fast new British naval vessel which 
we mentioned a week or two ago as having 
made a speed of 28.33 knots on her trial 
trip, which is equal to about 824 miles per 
hour, has a displacement of 220 tons and:an 
estimated horse- power of 6.248, which gives 
her 28.4 horse-power per ton of displace- 
ment. Some of the small aquatic racing 
machines about New York harbor have 
about 50 horse-power per ton of displace- 
ment, though none that we know of have 
attained over 30 miles per hour. The large 
transatlantic liners, ‘‘ Paris” and ‘‘ New 
York,” have about two horse-power per ton 
of displacement. 

——__——__- >> e—__——_— 

All the while, in European countries, 
agitation in favor of improving the water. 
ways goes on, Just now in England the 
improvement of the River Trent is under 
consideration. For certain classes of traffic 


water transportation is so far superior to 
transportation by rail as to scarcely make it 
worth the while to mention both together. 
Every dollar judiciously expended for im- 
provement in waterways means ten dollars 
in the interests of the country. 
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Monthly Meetings of the A. S. M. E. 





The question. of holding monthly meet- 
ings of the A. S. M. E. is, it seems quite 
likely, to come up in some form, and it is 
not improbable that members of the society 
may be asked for an expression of opinion 
regarding the advisability of such meet- 
ings to commence next winter and to take 
the place of the informal and unofficial 
meetings which are now being so success- 
fully conducted as a result chiefly of the in- 
terest and energetic work of Mr. M. N. 
Forney, who has devoted much time and 
some money to the work of arousing an in- 
terest and securing interested attendance at 
the meetings, and, whether these meetings 
areto be made official or not, will, we think, 
always be accorded the credit of their suc- 
cessful inauguration. 

The American Institute of Electrical En- 
gineers, which for some time past has been 
holding regular monthly meetings in New 
York, has been having some experience in 
this line and has found a very strong de- 
mand for similar official meetings in other 
cities where numbers of members could at- 
tend who can not attend the meetings in 
New York. And it has been intimated that 
the institute might consent to the conduct 
of such meetings, or face the alternative of 
having a number of rival organizations, 
which would, of course, divide the member- 
ship and what may be called the association 
energies of the general body of electrical 
engineers. The same problem may present 
itself to the A. 8. M. E., for probably there 
is a sufficient membership in and around 
San Francisco, Hartford, New Haven, 
Washington, Chicago, Boston, Worcester, 
Detroit, St. Louis, Syracuse, Cincinnati, 
Cleveland, Erie, Philadelphia, Pittsburgh 
and Providence to support such meetings 
during the winter. If the plan advocated 
by Mr. Pope (Secretary of the American In- 

stitute of Electrical Engineers) were fol- 
lowed meetings might be held in all these 
places simultaneously with the one held in 
New York; all to discuss the same subject 
and the reports of all the meetings to be 
collated for publication in the Transactions; 
repetitions being, of course, omitted. 

This would, undoubtedly, very much in- 
crease the bulk and expense of publishing 
the transactions, though this might be—as 
is claimed—more than offset by increased 
membership and receipts therefrom. 

Much speculation might be indulged in 
regarding the effect upon the society of 
adopting some such plan, but it would be 
nothing more than speculation, and an ex- 
pression of opinion or the desires of mem- 
bers with regard to the matter would be 
of much greater value. 

———-_ + <pe — 
Human Nature. 





A correspondent in this issue, who for 
reasons of his own veils his identity under 
the signature of ‘‘ Presto,” raises some 
points that are’ well worth consideration. 
Human nature is the hardest thing in the 
world to deal with, and when properly 
handled is one of the most potent factors in 
any kind of enterprise. Great battles have 
been lost because generals, great in other 
respects, have shown lamentable defect in 
dealing with human nature. For the same 
reason manufacturing enterprise has often 
failed. It is a difficult question, perhaps, 
to decide just to what extent a man em- 
ployed in a manufacturing establishment 
should be considered as a mere machine, or 
a sentient being; to decide just how far 
what he can do in the way of producing 
certain parts of machines, or his knowledge 
of how certain parts of machines can be 
best produced should be utilized. It is an 
easy thing to make a machine of a man, 
never taking into account the fact that he 
can do something more than the machine, 
and it is just as easy to consider that 
he may be able to think to advantage, some- 
times. But there is no doubt that the way 
he is considered in this respect will influence 
the work he does. It isa matter worthy of 
a good deal of consideration whether or not 
one man knows enough, say in a mechanical 
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line, to direct and dominate every thing that 
need be done in the various mechanical 
operations, or whether the man at the head 
is the better for, occasionally, relying upon 
the judgment of a man whose entire educa- 
tion has been such as ought to give him 
special knowledge. 

Without prejudicing the question, we ask 
our readers to give attention to the article 
named. 

——_-a>e—_—__—_— 

When foundrymen meet together nowa- 
days for discussion the question of chemistry 
is pretty sure to come tothe front. Middle- 
aged men can remember the time when such 
a thing would result in nothing more serious 
than laughter. Foundry work has pushed 
to the front in a remarkable manner during 
the past fifteen years, and its influence on 
modern industrial methods is important. 
The rough, unshapely casting of a few 
years ago has given way to the’work of art 
in the iron foundry, and the strength of 
castings from that most common of products 
—pig-iron—has been increased most materi- 
ally. This increase in strength of castings 
will undoubtedly continue, but it will come 
ina great degree from the better under 
standing of just what they are making by 
the manufacturers of the raw material—the 
pig-iron. To suit the conveniences of trade 
there must always be scattered here and 
there throughout the land little foundries, 
pouring once or twice a week. Such a 
foundry cannot pay five or more thousand 
dollars a year for the services of a chemist. 
They must be able to buy iron that with 

certain plain conditions fulfilled will pro- 
duce reasonably definite results. All reason 
seems to point to this outcome of the whole 
matter. The chemistry will have in the 
main to be supplied by the blast furnace, 
and the foundry must be able to buy iron 
from the use of which they will be able to 
guarantee certain qualities in castings. In 
connection with this thought, if not exactly in 
line with it, we refer our readers to the article 
by Mr. Keep. printed elsewhere in this issue. 
——_+ ee —_—__—_ 

The fact that after years of experience in 
counterbalancing engines in locomotive 
practice, the matter is far from being set- 
tled, would rather rationally lead to the 
conclusion that there was something to be 
learned in regard to counterbalancing gen- 
erally. It is impossible for a force to act 
instantly—there is no such thing as in- 
stantly in mechanics—and perhaps the coun- 
terbalance is not properly placed. How- 
ever this may be, we believe that in high- 
speed engineering the whole matter of 
counterbalancing is tentative—a little more 
or less makes the engine run about right, 
and a little more or less goes. Perhaps put- 
ting the counterbalance a little further 
ahead or behind might produce better re- 
sults, but the exact location would, in all 
probability, be so controlled by spring of 
parts and conditions of rigidity that just 
what to do with it must be determined by 
trial. It is rather evident that there is more 
in counterbalancing a steam engine than 
has been dreamed of, in philosophy. 

pdlllaseactaiciaie 

As between the trolley and cable propul- 
sion for steel cars the public seems to be be- 
tween the devil and the deep sea. The 
cable car—as frequently exemplified in New 
York—takes the bit in its mouth, so to 
speak, and refuses to be controlled by any 
efforts of the gripman to that end. But 
there is this advantage: the car can go no 
faster than the cable, although the matter 
usually concludes by smashing up one or 
two vehicles, more or less, the drivers of 
which labor under the impression that the 
car can be stopped at will. On the other 
hand, the trolley car rushes along under the 
influence of the time table, frequently at 
speeds that work death to pedestrians. Of 
the two it seems pretty fairly well settled 
that the trolley car claims the most victims. 

es 

If one wants to know how establishments 
which putin such large hammers and hy- 
draulic forging machines as have been 
erected in a few works within the past few 
years can hope to ‘‘ get their money out of 
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it,” he may consider that the forgings for 
an 8 inch gun weighing, say, 40,000 pounds 
are paid for by the government at some- 
thing over 27 cents a pound, while those 
for a 12-inch gun weighing in the rough 
138,732 pounds cost still more per pound— 
a little over 30 cents. Of course, we are 
not saying that this is too much, but those 
who are furnishing ordinary forgings to be 
used in machine construction will be apt to 
consider it a good price. 


———__+ > oe —___——__- 

Athletic sports have wonderfully widened 
the field of possible usefulness of the mod- 
ern college graduate, which it must be ad- 
mitted has been a little narrowed by the 
general diffusion of knowledge through the 
excellent and ever-improving public schools 
of this country. If the college graduate 
does not find much in the way of Greek and 
Latin to fall back on he has still rowing and 
boxing and baseball—especially baseball— 
left. A pitcher or a catcher, or a. some-kind- 
of a-fielder that comes from Yale or Harvard, 
has a patent advantage—and this cannot be 
denied—over an ordinary mortal who has 
nothing of the drawing card in his make-up. 
The great institutions of learning of the 
country are not likely to get left in this matter. 

——__+- >> __—_—__ 
Personal. 





On the 29th ult., Mr. Alfred Betts, who 
has been president of the Betts Machine Co. 
since its organization fifteen years ago, re- 
tired from the active management of its 
affairs, and his son, Mr. William Betts, who 
has also been previously connected with the 
establishment, was elected president of the 
company. We understand that Mr. Betts, 
Senior, will retain his interest in the busi- 
ness, but will take a little more time for the 
enjoyment of the results of his many years 
of application and hard work. 

——__+- pe —___——- 

The city authorities of Chicago produce 
figures to show that they can make and de- 
liver gas to the citizens at 80 cents, and 
cover into the city treasury $2,000,000 a 
year in the transaction. By and by those 
who dwell in cities will find out what great 
frauds the gas companies really are. Taken 
at an average, the residents of cities in this 
country are paying twice as much for gas 
as they should pay, yet when anything is 
said against such extortion it is called 
‘‘howling” or something equivalent. 

+ ape .-—— 

The Lronmonger holds that there should 
be, in every county, a combination against 
the articles produced by the prison-labor 
contract system and sold in competition with 
the products of free labor. We heartily in- 
dorse all this. It has been our contention 
for years that prison labor should not be 
brought into competition with free labor. 
The tendency of doing this is to fill the 
prisons, which, we think, has been rather 
clearly shown in some parts of the country. 

OED 9 

English manufacturers seem to have got 
awake to the fact that edge tools—axes and 
the like—were made in this country ma- 
terially cheaper than in England. The re- 
sult is, so we are told, that machinery is 
being largely brought into service there for 
such manufactur °. 

——_-g>e—_—_—_—— 

Mr. Henry A. House, a well-known me- 
chanic and inveutor, formerly of Bridge- 
port, Conn., but now located at East Cowes, 
Isle of Wight, is here for a short time on 
business connected with an English com- 
pany, which has been formed to push some 
of his inventions in the line of fast steam 
yachts and their equipment. 

For several years past and until recently 
Mr. House has been connected as engineer 
and inventor with the work carried on in 
England by Maxim in devising a flying ma- © 
chine. 

By Mr. House’s new system of construc- 
tion and using a new oil burner, water-tube 
boiler and engine—all his inventions—he 
has built small twin-screw yachts having 75 
horse-power per ton of displacement, and 
with these has attained some hitherto un- 
heard of speeds, 
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Edward Barry Wall, assistant to the Gen- 
eral Manager of the Pennsylvania Railroad, 
died as the result of an operation for apen- 
dicitis, April 1st. Mr. Wall was born in 
1856, and, although a young man at the 
time of his death, had already attained 
prominence in railroad circles and was of 
very great ability. Mr. Wall was gradu- 
ated from Stevens Institute in 1876 and was 
a member of the Master Mechanics’ Associ- 
ation and of the American Society of Me- 
chanical Engineers. 


reg PIONs and 
(UE i SmERS. 


Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 




















(175) W. M. W., Philadelphia, writes: 
Kindly favor me witha receipt of oil for 
burning in lamps without a chimney— 
something which will burn without caking ; 
the wick is specially desirable. .A.—Lard 
or whale oil will answer your purpose with- 
out further preparation. 


(176) N. E. L., Austin, Ill., asks: Are 
there any speed indicators made that will 
show automatically at sight the rate of 
speed ? The indicator whose reading must 
be compared with the observed time is, of 
course, excluded. .A.—There are such in- 
dicators made, and can be procured from 
dealers in machinists’ tools, or from makers 
of measuring machines; the addresses of 
some of these are given in our advertising 
columns. 


(177) J. J. G., Toledo, O., writes: Please 
state if it is customary to employ boys in 
manufacturing establishments to oil shaft- 
ing and machinery. A.—Boys sometimes 
do this kind of work, but it is not custom- 
ary. We do not advocate the practice. 2. 
Is the use of atorch to enable the oiler to 
see at night or in dark places in the day- 
time common? A.—The use of the torch 
is common in places where it cannot do any 
damage or where there is no danger from 
using it. There are establishments where 
the use of the torch would not be permitted 
under any circumstances. 


(178) S. E , Fargo, North Dakota, writes: 
Kindly inform me what would be the differ- 
ence in heating value of steam at 5 pounds, 
and steam at 25 pounds pressure in radi- 
ators. Would the increased pressure fur- 
nish sufficient heat to the radiators to 
warrant its maintenance? A.—If the tem- 
perature is reduced to that of water at 
atmospheric pressure, the units of heat given 
off by the steam at 5 pounds pressure will 
be 970, and that given off by steam at 25 
pounds pressure will be 983. The differ- 
ence is so small that it will not be economical 
to maintain the pressure ut 25 pounds. 


(179) W. W. G., Philadelphia, Pa., writes: 
There are two tanks, a large and a small one, 
some distance apart and connected by a pipe 
fastened to the bottom of each tank. Will 
the water in the large tank force the water 
above its own level in the smaller one? A. 
—No; the water will maintain the same level 
in both tanks. 2. If the water is drawn in 
small quantities, say, a pint ora quart ata 
time, through a faucet at the lowest point 
in the connecting pipe, will the water in 
both tanks be at the same level after the 
faucet is closed, and will the water level be 
maintained until all the water is drawn out? 
A,—The water level will be maintained. 


(180) J. H. A., Brooklyn, N. Y., asks: Are 
there any books published especially adapt- 
ed to the designing, manufacturing and 
running of sugar machinery? A.—The 
only book we know of which treats on this 
subject is ‘‘Sugar Machinery, Including the 
Process of Producing Sugar from the Cane,” 
by N. P. Burgh. It was published in 1871, 
price $10. We would advise you to examine 
it before puyeng. 2. Have you at any time 
published any information in regard to this 
subject? If so, kindly state numbers. A.— 
“Diffusion Battery for the Extraction of 
Sugar from Sugar Cane,” July 238, 1887. 
a Cane Cutter and Crusher,” April 8, 


(181) E. J. B., , writes: Please 
tell me the amount of clearance there should 
be on the cutting edges of twist drills of all 
sizes, the drills to be ground to an angle of 
60 degrees. A.—We think there is no uni- 
formity of practice in this matter. The 
lips of drills must, of course, have a certain 
minimum amount of clearance in order to 
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enable them to cut at all. When a drill is 
at work and is being fed continuously, the 
bottom of the hole is part of what may be 
called a double helix, the angle of which 
depends for any given drill upon the rate 
at which it is fed, 7. ¢., the amount of feed 
per revolution. The angle of clearance 
must be somewhat greater than this, but in 
our opinion shonin not be much greater. 
Probably 8 degrees to 5 degrees is about 
right. 2. Where can I purchase a good 
book on blue printing? A.—We do not 
know of any such book, and do not see 
how much of a book could be made out of 
that subject. More information about blue 
printing has been published in our own col- 
ee than is to be found elsewhere, we 
nk. 


(182) W. F. B., Little Falls, N. Y., writes: 
Please give me the size of drills used for 
different taps. A.—The size of drill for a 
full V-thread is found by dividing 1.733 by 
the number of threads perinch, and subtract- 
ing the quotient thus obtained from the 
outside diameter of the tap, the result will 
be the size of drill required. Or in symbols 
we have 

__ 1.7838 _ 


¢— =O =, 


nN 


in which ¢ = outside diameter of tap, » = 
number of threads per inch, and s = size of 
drill. For the U.S. standard thread divide 1.3 
by the number of threads per inch and sub- 
tract the quotient from the outer diameter 
of tap, the result will be the size of drill 
required. Or 

ta ae 

n 


in which the symbols denote the same quan- 
tities as before. The following example 
will show the application of these rules. 
Find the size of drill for a % tap, 9 threads 
per inch, full V-thread. 


i— 1.783 _ .683, say 44 inch 


for the size of drill. For a U.S. standard 
thread we have 


i— = = .731, say ¢-inch 
for the size of drill. 


(188) F. W. C , Lawrence, Mass., writes : 
Kindly solve the following problems: What 
should be the thickness of the shell, flange, 
and head of the dryer shown iu the accom- 
panying sketch for a steam pressure of 75 
pounds per squareinch. Please give formu- 
las by which you work out examples of this 
kind, so that I can use them for similar 
cases? A.—You do not state the kind of 
material of which the dryer is to be made: 
but from the general design indicated by 
the drawing we assume that it is to be made 
of cast-iron. For the purpose of computing 
the thickness of the head to resist the steam 
pressure only we should change or modify 
the form of the head a little and assume it 
to be of the form as shown in the illustra- 
tion. The thickness of the head under 
these conditions is found by the following 
formula : 


8 


— P (R* + a?) 

4x Sxd’ 
in which ¢ = thickness of head in inches, 
R = radius of head to the center of bolts, 
d = height of the arc, P = steam pressure 
per square inch, S a safe tensile stress of 
cast-iron, for which we shall take a value of 
2,500 pounds per square inch. If now, d 
is 7 inches, we have, 


“ 
t — 1 X22? +7") — 9 57 inch. 
4 x 2,500 x 7 
This thickness will resist the steam press- 
ure, provided the casting is sound. Your 
drawing seems to indicate that this dryer 
revolves on journals cast to the heads, if so 
the heads will be subjected to an additional 
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stress which may be intensified by the water 
due to condensation in the dryer. Under 
these conditions we should make the head 
twice as thick as found above, say, 14 inches, 
or put stiff ribs inside. The thickness of 
shell to resist the steam pressure is found 
by the following formula : 

ve PXxXR 
2,500 ’ 
in which ¢ = thickness of shell in inches, 
P = steam pressure per square inch, R = 
inside radius of shell, and the constant 
2,500 is the safe tensile strength of cast- 
iron adopted for this particular case, hence 
we have, 

t= 15 X 24 _ 0.72 inch 
2,500 

for the thickness of shell to resist the steam 
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pressure. The thickness of flange should 
be # inch greater than that of the shell, this 
gives us practically 14 inches for the thick- 
ness of flange. The flange on the head 
should be of the same thickness. 2. How 
many tap bolts should be used in the head? 
The bolts are { inch outside diameter, and 2 
inch diameter at the bottom of the thread. 
A.—Assuming the inside diameter of the 
flange to be 40 inches, then the total steam 
pressure on the head will be equal to the 
area of a circle 40 inches diameter multiplied 
by the steam pressure per square inch. 
The area of a circle 40 inches diameter is 
1,256.6 square inches, hence the total press- 
ure on the head will be, - 

1,256.6 x 75 = 94,245 pounds. 
This pressure the bolts must resist. The 
stress per. square inch of bolt should not 
exceed 5,000 pounds, hence the aggregate 
area of the bolts will be, 

94 245 

5,000 
The cross sectional area at the bottom of 
the thread of the bolt is .44 square inch, and 


iia the number of bolts required. will 
e: 


= 18 8 square inches. 


18 8 = 42 bolts. 
44 


In our opinion it is very dangerous practice 
to make this dryer out of cast-iron, as this 
metal is very treacherous when subjected 
to a tensile stress. We should make the 
whole of steel, which will reduce the weight 
and be far safer than when made of cast- 
iron. If it is to be made of steel the same 
rules as given above may be used, with this 
difference : that for the safe tensile strength 
of cast-iron substitute that of steel which 
may be taken at 12,000 pounds per square 
inch. 8. Do you publish any books that 
give information on this and kindred sub- 
jects? A.—We do not publish books of 
any kind. 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Saturday morning for the ensuing week's issue. 








Grant’s Gears, Lex’n, Mass., & Phila, Pa. See p. 12. 
Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct. 
Milling Machs. Kempsmith M. T. Co., Mill., Wis. 
Turret Drills, 6 spindles. A. D. Quint, Hartford, Ct. 
‘* National” Lathe Chucks. Best made, page 15. 
Speed Gage McLauthlin & Co., Fulton St., Boston. 


Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, § Spruce St., New. York. 


Davis Key Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St. N. Y. 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt, 3s Cortlandt St., N.Y. 


rabey lathes, most efficient offered. The Lodge 
& Shipley Machine Tool Co., Cincinnati, O. 


Engine Castings, 1 to 6 Horse-power Vertical. 
Humpbrey’s Foundry, Bellefontaine, O. 


Best Presses and Dies for all sheet metal work. 
Ferracute Machine Company, Bridgeton, N. J. 


Air Compressors for every possible duty. Clayton 
Air Compressor Works, 26 Cortlandt street, N. Y. 


Steam Pressure Regulators, Reducing Valves, 
Safety Checks. Foster Engineer’g Co., Newark, N.J. 


M. E. Howard, Indianapolis, Ind. Specialty, 4 
and 8 H. P. engines in stock, write for price. 


Sheet metal tools & light mach’y, imp’d, cheap- 
ened & mfg’d. Prac. Mach. Co., Bridgeton, N.J.4 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 


Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker St., Philadelphia, Pa. 


Easy lettering, Cromwell, post free, 50 cents, 
lists free. Spon & Chamberlain, 12 Cortlandt street, 
New York. 


Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R. M. Clough, Tolland, Conn, 


‘*Pumping Machinery.” New book, 450 pp. 8vo, 
270 Eng. Prospectus free. W. M. Barr, 3223 Powel- 
ton avenue, Philadelphia, Pa. e 


American Packing Rings make pistons steam 
tight. Are simple, durable anc inexpensive ; write 
for circular. J. H. Dunbar, Youngstown, O 


New Jersey Art Metal Co., Passaic, N. J., finest 
thin and ornamental castings in brass, bronze, 
aluminum, etc.; machinery name plates in brass 
and aluminum. 


Grinders’ Supplies—Emery, Emery Wheels, 
Grinders, Knife Powders and Sharpeners, Paste 
& Liquid Polish, Whetstones. The Tanite Co. 
New York, N Y.; Cincinnati, O.,& Stroudsburg, Pa. 


“Binders”? for the AMERICAN MACHINIST. Two 
styles, the ‘‘ Common Sense,” as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
‘* New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co., 203 Broadway, New York. 


‘Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
post paid. Published 24 John Wiley & Sons, 53 East 
Tenth street, New York, 
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Foundry Mixtures Controlled by a Me- 
chanical Analysis.* 





By W. J. Keep, DetRort. 





It seems that a chemist cannot give a 
formula for the chemical composition of a 
casting that shall have a specified strength, 
shrinkage and chill, unless he can first 
analyze a casting that has such physical 
qualities.—[Mr. Fry, at last meeting. ] 

The expression, ‘‘a physical test,” seems 
to be universally understood to mean a test 
for strength, using a test bar having one or 
more inches cross-section. I have used this 
expression, not wishing, during this dis- 
cussion, to speak of my special methods ; 
but that what I say may be understood, I 
must describe them as briefly as I can. 

‘* Keep’s Test.”—A test bar, very sensitive 
to change in both chemical and physical 
composition, 4-inch square and 12 inches 
long, is cast in green sand, along with a 
still more sensitive companion bar, one inch 
wide, 1, inch thick, and one foot long. 

These bars are cast with their ends against 
chills 124 inches apart. The distance that 
the ends of these test bars draw away from 
these chills, gives the shrinkage in thou- 
sandths of an inch per foot. 

The foundry mixture is governed by 
this record of shrinkage, which tells whether 
there is enough or too much silicon in the 
casting. If the shrinkage is not as low as 
has been found best for such castings, in- 
crease the irons that are high in silicon ; 
and if the shrinkage is too low, increase the 
low grade irons or scrap. This mechanical 

analysis takes into account the influence of 
all elements in the iron, for if carbon is low, 
it requires more silicon to produce a given 
effect, and vice versa. If any condition in- 
creases shrinkage, more silicon is needed to 
bring itdown. What the founder wants to 
know, and to know it quick and sure, is 
whether he has the right amount of silicon 
in his casting. The shrinkage tells him at 
once. It also indicates hardness, for the 
two rise and fall together. By splitting the 
end of the square bar, the depth of chill is 
measured, which is an additional guide. 
The grain of the fracture of the test bar 
tells an intelligent foundryman whether a 
casting of a certain size will be spongy or 
too close. Four other 4$-inch square bars 
are cast at the same time. These five square 
bars are broken in a special testing machine, 
which makes an autographic record of 
strength, deflection, set and elasticity, and 
the average of these five is the record. 

Relative tests are those which are applica- 
ble toevery case. The routine must be the 
same in all tests, and any test record of any 
iron or casting is greater or less than other 
tests by the same method. It is soon found 
what test record accompanies acceptable 
castings for any purpose, and this record 
at once becomes the standard record for such 
castings in that foundry, though it may 
not correspond to results obtained by oth- 
ers. Having determined what is the most 
satisfactory shrinkage for each grade of 
casting, the endeavor thereafter is to keep 
as Close as possible to the standard. 


The record of the sensitive half-inch test - 


bar is the unit of measure for any mixture, 
the same as a foot rule is a measure for the 
smallest or greatest variation in size. 
Strength generally cannot be traced directly 
to chemical constitution, or to shrinkage, 
but is dependent on the mechanical struct- 
ure of the metal, and the test of strength is 
to find if we have made a mixture that 
brings out the greatest strength. 

Keep's Foundry Chemistry.—My reason 
for giving this name to my conclusions re- 
garding the chemical elements found in 
cast-iron, was to draw attention to the radi- 
cal difference between them and the opin- 
ions of the average chemist, as stated in 
works on iron metallurgy. For twenty 
years I was a close student of metallurgical 
chemistry, in charge of foundry work, and 
failed to find a relation between the chemi- 
cal composition and the strength of test bars 
of various shapes. Mr. Mumford had a 
similar experience. 


* Prepared for the meeting of the Foundrymen’s 
Association, at Philadelphia, Wednesday, April 4, 
1894, 
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When [ hit on a half-inch test bar as a test 
for shrinkage, I found a solution of the 
whole question, and found that silicon, the 
controlling agent of the mixture, was indi- 
cated by shrinkage. 

But no physical characteristic correspond- 
ed to either of the carbons, or to phosphorus, 
sulphur, or manganese. In 1885 Professor 
Turner hit on the use of a series of test bars, 
with silicon the only variable. I at once 
applied the same method to all of the chem- 
ical elements, and found the exact influence 
of each when in castiron. I found, also, 
that in the quantities usually found in pig- 
iron, or in gray foundry castings, the influ- 
ence of all but silicon was almost imper- 
ceptible, and that all but silicon, in ordinary 
practice, could be overlooked. In this light, 
each iron analysis is in perfect accord with 
physical tests of all kinds, and mystery and 
superstition are banished from iron mixture. 

Proof of My Position.—As chemists either 
dislike, or are not familiar with my me- 
chanical analysis, I will go back to labora- 
tory methods for my proof. Within a few 
weeks, the Tennessee Coal, Iron and Rail- 
road Co. have sent me a pig of each of the 


’ eleven grades of iron made at their furnaces, 


the same mixture of ores being in each pig. 
Each pig contained the hole from which 
their chemist, Dr. Phillips, took his drill- 
ings. I made a set of test bars from each, 
and the chemical and physical records are 
Series I. 

Mr. A. J. Morse, now instructor in metal- 
lurgy in the School of Mines, Rapid City, 
8. D., sent me, about the same time, four- 
teen pigs, with the drilled holes in them. 
As he had completed the graphic carbons in 
only six, I make of these Series II. ; 

Several years ago, a foundry on the Hud- 
son River procured a complete analysis of 
the irons entering into their mixture, and of 
the castings, and sent the pigs and castings, 
with analyses, tome. These are Series III. 

I have arranged all of the above irons in 
the order of their silicons. 

Series 1V is composed of tests of a single 
mixture of cupola iron, melted with coke, 
taken a week apart. Tests 788 and 791 
were the very first and last iron taken from 
the cupola, to determine the influence of a 
cold and a hot cupola. Tests 780 and 782 
were cast 14 minutes apart, from one ladle, 
the iron being stirred with a steel bar be- 
tween casts. Tests 784 and 787 were cast 
24 minutes apart, the iron being allowed to 
stand quietly between casts. The full test 
records can be seen in Series VII. The 
test bar 782 is the strong bar for which I 
challenged a prescription, and now that I 
have given the analysis, Mr. Fry can pos- 
sibly tell what his prescription should be, 
but the same result can be obtained with 
almost any other composition, when the 
percentages of silicon, phosphorus, sulphur, 
and manganese are less. Series IV is pro- 
duced to show all who have held a different 
opinion, that the physical qualities of a 
casting cannot be produced by a chemical 
formula alone, but that a test of the right 
kind will tell when the mixture is such as 
to produce the most desirable physical 
structure. 

The cupola charge was 1,800 pounds coal 
on bed ; the charge of iron was 4,000 pounds, 

and of coal, 300 pounds, etc.; the melt was 
16 tons, and they did not slag the cupola. 
(Each iron charge was 1,000 pounds Bus- 
hong, 250 pounds each 1 and 2 Poughkeep- 
sie, 500 pounds each Alice and Franklin, 
250 pounds Globe, and 1,250 pounds of 
re-melt.) 

To be certain that the determinations of 
Series IV were absolutely correct, we sent 
the iron to Messrs. Cary & Moore, of Chi- 
cago, asking them to make the analyses in 
triplicate. The analyses are of the same 
bars of which the physical record is given. 
The averages are given in Seri¢és VII to 
IX. 

In examining these series the records of 
the whole must be considered to draw con- 
clusions. 

Manganese.—These series do not indicate 
any influence from the presence of this 
metalloid, and I have proved in my paper, 
‘‘Manganese in Cast-iron” (Transactions 
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Am. Inst. Mining Engineers, vo]. xx, p. 291, 
1891), that it need not be feared when it is 
below 1 per cent. in the casting, and that it 
can be ignored. When above 1 per cent., 
it increases shrinkage and hardness, but it 
does not increase combined carbon. It does 
not turn iron white or increase a tendency 
to chill. 

Phosphorus, in these series, gives no indi- 
cation of any influence on the physical qual- 
ities of the iron. I have proved in my 
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high sulphur in five of the irons in Series I, 
but in these irons it has absolutely no in- 
fluence on dead-load strength. Perhaps it 
has a slight influence on impact strength. 
We might infer that it increased chill, but 
the gray forge, which is one of the highest 
in sulphur, and which is low in carbon, has 
absolutely no chill. 

In Series IV, the iron mixture is the same 
in all. The chemical composition is the 
same in all (except 788), except that sulphur 
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paper, ‘‘Phosphorus in Cast-iron” (Trans. 
A. I. M. E., vol. xviii, p. 450, 1889) that this 
metalloid in cast-iron has no effect on car- 
bon; that it decreases shrinkage, and adds 
some life to molten iron. It weakens:cast- 
iron when much over 1 per cent. American 
pig-iron will rarely impart to castings more 
than this percentage, and for this reason it 
may be ignored. 

Sulphur.—We now come to the element 
which many claim to be poison. We have 


-94; ash, 10.18; P., 0.075; S., 0.159. 


and silicon vary slightly. If any one claims 
that the small variation in sulphur has 
produced any physical change, they are 
met by tests 784 and 787, where the highest 
sulphur is in the latter, but with absolutely 
no physical variation, except for the better. 
The more sensitive flat test bar shows de- 
creased shrinkage, and the strength is in- 
creased 25 per cent. In all of the irons of 
Series I and IV, the increase in sulphur and 
the change in physical character was due to 
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a cold furnace or cupola. Test 788 was 
taken from the cupola when it first began 
to melt, and was comparatively cold. There 
was no slag to cover the iron, and the cold 
blast reached all parts, and gave the iron 
considerable chill, allowed quite a percent- 
age of carbon to remain combined, and gave 
the iron a high shrinkage. It was not the 
sulphur that did this, because 787, the last 
iron taken from the cupola, has also sub- 
stantially the same sulphur, with the low- 
est shrinkage and less than half the chill. 
All that produced this change was the heat, 
for silicon is less in 787. On that day a 
sulphury car of coke was used. Sulphur is 
accompanied by slate, which means in- 
creased ash, that is deficient in heat-pro- 
ducing power, and this caused the cupola 
to melt cold. 

In Series I it was probably some chilling 
influence in the furnace that gave the close 
grain to the foundry forge, and not low 
silicon, and this allowed sulphur to remain, 
and it also gave the iron a chill. The same 
was true of the No.3 foundry. The gray 
forge got its close grain from a lack of car- 
bon and low silicon. We have in this al- 
most 0.2 per cent. sulphur, and absolutely 
no chill. 

In my paper, ‘Sulphur in Cast-iron” 
(Engineering Congress, Chicago, 1893), I 
show that in tests where sulphur is higher 
than one-half of one per cent., chill is in- 
creased, but there is no indication anywhere 
that sulphur is in any way beneficial. To 
melt iron hot the fuel should be reasonably 
free from sulphur. Pig-iron with a good 
grain will be low in sulphur. 

The amount of sulphur in gray iron cast- 
ings made from merchantable pig-iron will 
be so low in sulphur that it will exert no 
perceptible influence, and can be ignored. 
Chemists are very apt to blame sulphur for 
anything that is mysterious. One, at your 
last meeting, related that he told a New 
York founder that 1 per cent. of sulphur in 
his fuel had added 0.15 per cent. of sulphur 
to his casting, and that this had turned the 
iron white. The poor fuel melted cold, but 
he acknowledges that he did not know the 
carbon in the pig, and he does not seem to 
know that if he had prescribed an increase 
of silicon, the castings would have been 
gray and soft. No analysis was necessary, 
for the white fracture indicated that silicon 
was needed. If sulphur should exert any 
influence, a slight increase of silicon would 
at once remove the influence. 

I am told that for malleable iron castings, 
for chilled castings, especially where they 
are subjected to heat, very small percent- 
ages of sulphur will work damage. I do 
not know that from personal knowledge; 
and am pleased to make this statement, be- 
cause in England it is feared that my posi- 
tion regarding sulphur in gray castings may 
encourage the use of sulphurous ores and 
fuel (President Roberts’ annual address, 
South Staffordshire Institute of Iron and 
Steel Works Managers, 1894). It will be 
noticed in Series III that the casting is high 
in sulphur, as compared with the pig-irons 
and the fuel, but it has so lowa shrinkage 
and chill as to prevent any claim that the 
sulphur has exerted any evil influence. The 
proof seems complete that it may safely be 
ignored. 

Carbon is the most important element in 
cast-iron. Without it iron could not be 
melted and made into castings. The per- 
centage of total carbon determines the melt- 
ing point of the iron. Carbon in melted 
iron is always combined, and more can be 
retained by the iron when fluid than when 
cold. On cooling, any surplus separates out 
into graphite, and makes a gray casting. 
Total carbon, no doubt, exerts an influence 
on strength, but such is not marked in these 
series. 

Combined Carbon, in these series, is not 
by any means a controlling element, as 
hardly any relation can be traced between 
it and the physical composition. Silicon 
will decrease it, but in any pig-iron it is 
difficult to account for its presence, except 
on account of a lack of heat in the furnace. 

Graphitic Carbon, in the series, does not 
correspond to any physical quality to an 
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extent to attract attention. By its dividing 
the grains of metal, it softens carbonized 
iron ; it also removes brittleness, and by the 
mechanical separation of the grain may 
cause weakness, but so many variations 
occur that the only way to be certain as to 
strength is by actual test. This form of 
carbon gives trouble in large castings, and 
those which must resist hydraulic pressure, 
by causing a spongy and open grain. It is 
sometimes difficult to obtain the requisite 
strength, closeness, lack of brittleness, 
softness, and low shrinkage. We do not 
get this knowledge from chemistry, but 
from practical experience. The eye, guided 
by common sense, will soon tell what grain 
is necessary to make castings fit for every 
purpose. 

Silicon lessens the ability of iron to hold 
carbon in the combined state when cold; 
therefore, any increase of silicon will in- 
crease the graphitic carbon. 

Silicon is of little use in cast-iron, except 
as it actsoncarbon. Its influence is not 
direct, but through its change in the carbon. 
The greater the quantity of carbon present, 
the greater will be the influence of silicon. 
Silicon is the controlling element, and is the 
only element that the founder need take ac- 
count of, except to see that the iron contains 
sufficient carbon for the silicon to act upon’ 
By silicons changing combined carbon into 
bulky graphite, the casting occupies more 
room than if the carbon remained combined. 
This is what lessens shrinkage. The more 
silicon, the more graphite, and the less 
shrinkage. 

There can be no doubt about this, after 
the irons of these series are examined. As 
silicon grows less, shrinkage increases. In 
very high silicon iron, so much of the car- 
bon is completely driven out that there is 
not sufficient left for the silicon to act upon 
to reduce shrinkage, and silicon of itself 
increases shrinkage. 

The regulation of a foundry mixture by 
variation of silicon, shows the influence of 
silicon on carbon in varying shrinkage ; for 
all other elements remain unchanged. In 
this case, a variation of silicon varies chil! 
and strength to some extent, (‘‘ Silicon in 
Cast-iron,” A. I. M. E., vol. xvii, p. 863, 
1889). Different kinds of castings require 
different percentages of silicon, which can 
be learned by the founder by a study of the 
shrinkage of a 4-inch test bar. The figures 
representing the percentage are of little 
account. What he wants to know is 
whether the casting contains the right 
amount, 

Silicon ts more effectual as found in some 
trons than tin others. To illustrate this, we 
introduce Series V. 

FM is a Swedish charcoal pig which I 
use in trying other irons. It is very sensi- 
tive to any outside influence. Ashland isa 
very close-grained silvery iron. The No. 3 
silvery (794) contained nearly the same sili- 
con and had a similar close grain. For 793 
and 792 enough of each of these silvery 
irons were added to F « M to make the sili- 
con of the mixture 2.50 per cent. If only 
an analysis of silicon and combined carbon 
had been made it would be conceded that 
794 was better than 525. It has high sul- 
phur, but this does not seem to increase 
combined carbon. The phosphorus was 
about 0.80 per cent., while that of 525 
was high. As a reducer of shrinkage 525 
is perfect, but 794 increases shrinkage. As 
a reducer of chill 794 is better than 525. 
The inability of 794 to reduce shrinkage 
lay in its own lack of graphite. Total car- 
bon in 792 is reduced so much that its 
shrinkage is greatly increased. 

This proves positively that a silicon 
analysis, or silicon and combined carbon 
analysis, is not as safe a guide in the pur- 
chase of an iron as the shrinkage test, that 
is, a mechanical analysis. 

Fracture and Silicon.—The irons of Series 
I were selected by the face of the pig more 
than by fracture, and this is the furnace 
method of grading. These pigs were drilled 
and shipped to me at once before any deter- 
minations were made, but the analyses 
show that the surface grading was cor- 
rect, and the fracture is such as to leave no 
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question as to grade, and it also shows that 
the silicon is indicated by the fracture, ex- 
cept in the single case of foundry forge. It 
is a little remarkable that about the only 
thing that the chemical analysis of these pigs 
does show, is that.the appearance of the 


MACHINIST 


will make the best castings, because it was 
made at a higher temperature. 

The Purchase of Pig-iron by Analysis 
would lead to more dissatisfaction than by 
fracture, because the openness of the grain 
is-very important. 


SERIES IV. 
CHEMICAL ANALYSIS. 
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PA =| = os a =] =] n 
o 
& Name of Iron. a2 A £8 $ : S S gq 
E Se g ga a 3a | 3B z 
Z, SO & oO D a N & 
a 6) Ay = 
CNA SE \ CeO ne eR PARP a eee 3.550 | 3.220| 0.88 | 1.249 | 0.080 | 0.040 | 0.190 
525 No. 8 Ashland Silvery.....  ..-.... sssee. 3.333 | 3.124 | 0.209] 4 700 15 543 8 0.044 | 0.968 
794 |No. 3 — Silvery. ......-060.-..0.00e0 oe 1.210 | 1.160 | 0.05 | 4 410|........) 0 114 |..... a 
Pier ARMING DO. os te 6 sRp whe” coke caine capeees Car. not ‘mat. lowd| 2.50 Ine. ae Same |........ 
792 1441 ** 794 Peis are Te Le iG is st 250 | same! Ine. |........ 
PHYSICAL ANALYSIS. 
% Dead Load. Impact Shrinkage 
ae Name of Iron coe. bes a Sees Se , 
S St’gh | Def. | St’gh | Def. | Sq’re | Flat. | z 
AGT LIM SA Se i eee eee ac eee ina 362 27 339 29 168 186 | .40 
525 |No. 8 Ashland Silvery............. sss. 352 15 145 14 | .156 | .155 | .50 
794 |No. 8 —— Silvery ....0-......6. os. oe 260 SEC) foctcleweea| ve emcee .184 .188 | .01 
NE EE CR ee eae 378 | 622 | 246 | 119 | 2148 | 2156 | 28 
7 AML esc i ina eos ee Meg 407 125 399 7 | 400 | 1188 | i 
SERIES VI. 
Ss. ° 
5 34 | | 3 | ef F 
© te r=! o ot r= + & a 
: | Se a | Sh S ae o 
° ax} | b ~ =) 
7, Az | A | ae Ba 
653 Horizontal............ 873 | . || 672 |Horizontal........... 6a |... . | 485 | 
655 |On End......  -. ...| 512 | 130 || 673|OnEnd........... | 488 55 | «| 586 91 
SERIES VII. 
PHYSICAL ANALYSIS. 
ma peemianene mae A ta Se At tt = aE TE SE = an amare ne een - 
R i Dead Load. Impact ‘Shrinkage. 
Z 28 Ibs. Iron in one Ladle. TORN As 7 pa oe 
: | (Rested). | | | = 
s | St’'gh | Def. | St’'gh | Def. | Sq’re | Flat. a 
: | | | 
= | i | ' 
a Poured nm reaching floor. Sapa naeaiics | 08 | | a ipat 106 4s | 08 
785 | ** minute later ...........-.e+ee-| 39% “A : | «Re AR i , 
76 | a es gies Reatd anak A ee | 424 21 406 | 25 .128 .185 | .02 
w7i * &% ¢ Oo eae 466 | 24 | 347 | [a4 | (128 | [185 | ‘og 
SERIES VIII. 
PHYSICAL ANALYSIS. 
4 Dead Load. Impact. Shrinkage. 
Z 28 lbs. of Iron. ; 

: (Stirred). | | = 
§ svgh | Def. stgh| Def. Sq’re | Flat. | 3 
eet — A = ee ae | wee. fale 
776 Poured on reaching floor...... Sanaa 403 21 296 22 | .127 | .140 | .02 
= | = i) minute later i iu pron Phy ¢ | 4 ou shee os = | at | S 

seuakeae 8686-4 y een bas , ‘ de 
779 “ i% “ ee ee ota 483 | (26 304 .20 | oe, 01 
780 |Poured on reaching floor..... .........+.. 418 | .22 399 24 123 | .139 05 
781; ‘+ minute later............. 458 7 458 25 6128 | 1189 | 04 
782 | * 4 Tae eet eee ere ces 503 27 491 26 131 Mes et .02 
a TE eee Ra mete Seely PENT Peed . BPeie 
SERIES IX. 
PHYSICAL ANALYSIS. 

Zz | Dead Load. Impact Shrinkage a 
2 Difference in x a I be a = 
mo Cupola Temperature. € 
y, St’gh | Def. | St’gh | Def. | Sq’re| Flat. | 
786 |Pirst iron from cupola.............. ... « | 378 | 21 | 268 20 | .162 | .182 15 
i 1 hour later Oe Ne ee ae a arg are | ” - 4 = | ey ne - 
791 |Last 2 ills ancmctnieriedenetee et 398 “22 398 5 | .121 | 1140 07 

Te RR OPT RTE kre | 431 22 373 24 | .158 16 | .08 
796 i hour later REP EERIE IA RAE IOS | 499 23 | ase | 97 | [132 | [144 | 08 
EE TM UE eS, oa ah connie scnecuar' | 448 2B 424 26 | .126 | .140 | .08 
nO oe cee n ee deeesneee ean | 896 23 297 -22 _ 188 _ |__ +06 

1g 5 AR AT DF IE I 45 | .23 | 873 | .24 | .159 | .165 | .07 

500 ti pire: SR SSID SO an RRR 453 23 382 24 | 136 | .148 | .08 
er ccna vance” vateanerecces sens © | 455 25 898 26 | 1380 | .141 | .05 
802 [Lastiron.. .. ..s.seeeeeeeeeee es tee | 47% |. 415 25 | .12 | 140 | 06 





pig indicates quality so far as silicon ‘and 


carbon are concerned. 














It would amount to a guarantee on the 
part of the furnace, and 50 cents per ton 


It is a fact beyond a question that of two would be a small advance to cover expense 


irons having the same chemical composi- 
tion, the one having the most open grain 


and risk. 
If a second analysis was made it would 
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not agree with the first. It ismever claimed 
that anything but silicon would be guaran- 
teed, but total carbon is of as much im- 
portance as silicon. 

If the founder knows enough about iron 
to know the approximate silicon by the 
fracture, he will be able to buy silicon 
cheaper by fracture, and if the iron happens 
to be deficient in silicon it is easily made 
up. For example, Alice of Series III was 
bought and delivered as No. 2 foundry, but 
proved to be the best silvery iron that could 
be bought. Even if silicon is the same in 
an open and in close-grained iron, the close- 
grained iron is most likely to be deficient 
in carbon, or to have been made at a low 
heat. 

Physical Quality Independent of Chemical 
Constetution.—This is true to a great ex- 
tent, as the following will prove: In Series 
VI from the same ladle of iron were poured 
two sets of test bars, one set (653) cast hori- 
zontal and the other (655) cast on end, being 
fed from the bottom. The test was re- 
peated in 672 and 673. 

No one would claim any difference in 
chemical constitution. In Series VII, I give 
four average tests to show the influence of 
time and cooling after iron is caught ina 
ladle. Time allows particles of slag and 
gas to escape, and cooling causes a more 
compact grain. 

The two sets of tests in Series VIII are 
exactly alike, but made some days apart. 
The ladle held 28 pounds of iron and on 
reaching the molder's floor a steel bar, with 
the end about one inch in diameter, was in- 
troduced two inches below the surface, and 
with it the surface was stirred slowly for 
one half minute. It took one-quarter min- 
ute to pour the three flasks of test bars. 
The surface was then stirred as before and 
soon. The metal was so cold that before 
the fourth pouring the surface was stirred 
very little. The metal was cooled more 
than in Series VII, and the agitation, no 
doubt, helped to remove slag and gas. — 

In Series IV, I gave analysis by Cary and 
Moore of one bar of the following tests: 
(784) Si. 3.46, S. 0.079; (787) Si. 3.45, 8. 
0.083 ; of test (780) Si. 3.52, 8. 0.081; (782) 
Si. 3.52, S. 0.080.° The analysis of the 
series 776-779 would have been substan- 
tially the same because the iron mixture 
was not changed. There is practically no 
variation in shrinkage and chill, and no 
variation in chemical composition, and yet 
there is a very great change in strength, 
which is due to two causes, the clearing of 
the metal from slag and gas on account of 
time, and the lessening of internal stress, 
because the first bars poured formed a rigid 
shell around very hot metal. In cooling 
and crystallizing, each grain tended to pull 
away from those next to it. The bars of 
the last cast being colder, made a more 
solid casting with less internal stress. It is 
always customary to allow metal to become 
as cold as possible before pouring, so as to 
get the greatest strength. 

Getting metal which has been melted hot 
in a cupola, into a mold as cold as possible, 
must not be confounded with melting cold 
in a cupola. Of this latter I give three 
examples in Series 1X. | 

The cold cupola, at the beginning of a 
heat, gives high. shrinkage every time, and 
the shrinkage comes down as soon as the 
cupola is hot. A complete analysis of tests 
788 and 791 was given in Series 1V. The 
iron in this first experiment was poured as 
soon as the molder reached his floor. The 
cupola mixture of the last two was the same 
as in the first, but the molder used the first 
part of his iron for other work, and poured 
the test bars with the last iron in his ladle. 
The iron went into the molds of the first hot 
and into the last two cold, and after some 
agitation in pouring the other work. In ° 
this way this series show the effect on 
strength, of manipulation, not in the least 
dependent on chemical coustitution. These 
series show the exceeding sensitiveness of 
of ‘‘Keep’s Test,” and whatinformation it 
can give the founder. 

Suggestions for using ‘‘Keep's Test” in the 
purchase of pig-tron, and in controlling a 
foundry mixture. Remember that we ig- 
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nore phosphorus sulphur and manganese in 
our casting, but in purchasing iron always 
give preference to iron having the least 
(and always buy the purest coke possible, 
because it gives most heat), Carbon must 
be taken as we find it. The more there is, 
the less silicon will be required to produce 
a desired result, and vice Silicon can 
do nothing except through carbon, and car- 
bon may be so low that silicon cannot re- 
duce shrinkage. You must know from such 
tables as Series I, II and III the average 
silicon in the grades of iron which you use. 
Use as many varieties as you can, counting 
each number and name a variety. This is 
to lessen the chances for change in quality 
of casting, on account of change in some 
iron. To make your first mixture, if your 
casting ought to contain 2.25 per cent. of 
silicon (err by having it too high rather 
than too low), make a mixture for the 
cupola charge which will give approxi- 
mately 24 per cent. Run off a heat, and 
make one flask containing a square and a 
flat test bar, cast in yokes to get shrinkage 
and chill, and two flasks containing only 
square bars. Arrange to catch the iron at 
one time each day, and treat it always in 
exactly the same way. Perhaps the best 
way for ordinary practice is to pour it at 
once after it is skimmed. If the castings 
are satisfactory, the record of these test bars 
will be standard, if not increase or decrease 
silicon by varying the proportion of irons, 
until the castings are satisfactory, and then 
keep as close to this record as possible. 
You now know what you are making, and 
make a rule never to vary a mixture by 
more than one or two irons, and not more 
than 100 pounds of each at one time. If 


VETS, 





you wish, on account of price, to change 
one or more of your irons, order a car load 
and put 100 pounds on each charge, instead 
of the iron you wish to abandon. If shrink- 
age rises, the silicon inthe new is not as 
efficient as in the old iron, and if you use it 
you will have to get the silicon necessary 
to restore shrinkage from some other iron. 
If shrinkage goes down the silicon of the 
new iron is more efficient than the old, and 
you can increase your scrap, or other low 
silicon iron. 

In the purchase of coke, if you wish to 
tell which is best, have the sulphur in your 
casting determined before you make any 
change. Then without making any change 
in iron mixture, substitute another coke, 
and get sulphur determination of casting. 
After a few trials you can tell which coke 
imparts most sulphur in your iron, and this 
analysis is better for you, than any deter- 
mination of sulphur in coke which is rarely 
satisfactory. Or, you can simply rely on 
your test-bar record, which will tell you 
which coke makes the best casting without 
any worry about why. 

This is really using chemistry in the 
foundry, but in a simple, practical way, 
dealing only with results. 

















Thane is + talk of the erection of a cotton-oil mill 
at Yorkville, S. C. 

A newelectric-light system is being established 
at Flatbush, I 

An electric-lighting plant will probably be estab- 
lished at Benton, Ark. 
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There is talk of the erection of a cotton-mill 
plant at Demopolis, Ala. 

C. T. Aheles & Co. will erect a $5,000 factory 
building at Little Rock, Ark. 

An electric-railway system is talked of to connect 
Washington, D. C., and Manassas. 

J.P. Moore is interested in a project to erect a 
cotton-mill plant at Carrollton, Ga. 

M. R. Russell is interested in a cotton-seed oil- 
mill to be erected at Carrollton, Ga. 


The Cunnannison Electric 
been incorporated at Palmyra, 


Light Company has 
Ns Es 

W.H. Mahley is interested in a project to estab- 
lish a cotton-oil-mill at Cochran, Ga. 


An electric-railway system will probably be es- 
tablished between Fredericksburg and Culpeper, 
Va. 

J. Allen Smith has organized a company to 
erect a door, sash and blind factory at Abbeville, 
8. C. 

The capital of the 
chine Co. has been 
$200,000. 


Ticonderoga (New York) Ma- 
increased from $125,000 to 


The insurance on W. Tinkham’s burned mill at 
Harrisville, R I, has been adjusted, and work 
will commence on a new and large four-story 
mill. 


The Hendey Machine Co., Torrington, Conn., in- 
form us that they have been running full time 
since February Ist, employing 125 to 130 men, as 
compared with their usual forceof 175 men. They 
say business is improving with them. 


J. A. Fay & Co., Cincinnati, O., inform us that 
they are receiving much heip in the sale of their 
sandpapering machines from varnish manufact- 
urers, who recognize the fact that the fine sur- 
face left by these machines gives their varnish a 


much better opportunity to show its immediate 
effect and to demonstrate its lasting qualities. 

Curtis & Curtis, Bridgeport, Conn., are having 
difficulty in filling orders, especially for the Forbes 
pipe machines. They recently received an order 
by cable, from England, for 24 of these machines, 
all one size, and the following day the same firm 
cabled an additional order. Curtis & Curtis, from 
all we can learn, are not doing much grumbling 
about dull times. 

A Washington dispatchsays: The erection near 
this place of probably the most extensive tin 
plate plant in the United States is practically 


assured. The company is composed of New York 
capitalists. The capital stock of the company is 
$300,000. The works will cover several acres of 


ground and give employment to 600 men. It is 
intended to have the works in opevation by 
December next. 

E. G. Smith, Columbia, Pa., 
Franklin Educational Company, of Poston, Mass., 
have taken up the agency and sale of my metric 
instruments They will introduce theminto manua 
training schools and other educational insti- 
tutions. They are now in use in quite a num- 
ber of them, and are giving the best of satisfac 
tion, as the teachers and pupils are appreciating 
the vernier as applied to these tools. 


writes us: Th 


The Frick Company, Waynesboro, Pa., inform 
us that they are now working about 60 per cent. 


of their accustomed force, same being a con 


siderably larger number than were employed 
during the fall and winter. They are putting on 
more men right along, and a recent visit to 


their works shows a fairly reassuring degree of 
activity, especially in their refrigerating ma 
chinery department, with favorable inquiries and 
prospects as to their ‘‘ Eclipse *’ Corliss engines. 
Taken as a whole, by comparison with the recent 





past, their present report as to the condition of 
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DEANE STEAM PUMP CO., 
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The Mason Pump Governor is to the direct acting 
steam pump what the ordinary ball governor is to 
the steam engine. It attaches directly to the piston 

rod of the pump and operates a balanced valve placed in 
the steam pipe, thereby exactly weighing the amount 
of steam to the needs of the pump, and economizing the 
same. By using the Mason Governor, you can instantly 
set or change your pump to any required speed, which 
will be maintained in spite of variation in load or steam 
pressure. As all the working parts of the governor are 
immersed in oil, the wear is reduced to a minimum. It 
is largely used on vacuum pumps, deep well pumps, water 
works pumps, ice machines, and all classes ot pumps re- 
quiring an uniform strike. 

For large duplex pumping engines a special governor 
is made, fitted with double parts and connected with 
both piston rods, thus insuring perfect regulation for 
every portion of each revolution of the engine. 


MASON REGULATOR CO, Boston, Mass, U. 8. A. 
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PUNCHES , SHEARS, 
DRILLS.HAND BLOWERS, 
ForGEs , ETc. 





UNEQUALLED 
EFFICIENCY, DURABILITY, 
MINIMUM POWER, 


“AS BUFFALO, WY. 
USA. 









UFFALO 
FORGE Ca. 


ENGINE RUNNERS’ GATECHISM, 


Telling how to Erect. Adjust and Run the 
principal Steam Engines in Use in 
the United States. 
By ROBT. GRIMSHAW, M. E., 
18mo, RED CLOTH, = 82.00. 


JOHN WILEY & SONS, NEW YORK. 


SEGOND-HAND CORLISS ENGINES. 


oe ee SF for sale; also 100 and 200 F. P. Translated by HENRY HARRISON SUPLEEF, 
1eeloe gall engines 25, 50, 75 and 125 H. P.; Ha r 
4 ” ndsomely Bound in Cloth. Size 10x12 XVI 
second- hand portable engines 6, 10 and 15 H. P.; 312 ith Portrait salt cues 1, 200 itltnctretioes. A py 
aiso a large assortment of new portable and sta |S 87.50. Sent by express, prepaid, on receipt of price. 
ionary steam engines with automatic or throttling Or , il di P 
) g i rder by mail direct from 

governors; send tor catalogue and quotations. ‘ he 

" H. H. SUPLEE, 


S. L, HOLT & CO., 67 Sudbury St., Boston, Mass. | 339 WEST CHELTEN AVE., PHILADELPHIA, PA. 











Ready Made Cut Gears. 
Ready Made Cast Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear Cutting. 

Gear Book, 15 cents. 
Treatise on Gears, $1.00, 
Gear Cutting Machines, 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South 11th St., 
Philadelphia, Pa. 


GRANT 


GEARS 








The Standard Treatise on MACHINE DESIGN. 


REULEAUX’S CONSTRUCTOR, 








BORING AND TURNING MILLS. 


87, 51 and 62 Inch Swing, with Two Regular Heads. 


42 INCH SWINC, WITH TURRET HEAD, 
SCREW CUTTINC ATTACHMENT. 


All gears accurately cut. All feeds positive, 
Machines are self-contained and therefore do not require an expensive foundation. 


BRIDGEPORT MACHINE TOOL WORKS, 


E. P. BULLARD, Prop. BRIDCEPORT, CONN. 
New York Office, 89 CORTLANDT STREET, ROOM 86. 





AND 


Kop MAKE THE BEST STEEL NOW USED 
FOR TOOLS, DIES AND MILLING CUTTERS. h 


FINEST QUALITY OF REAMERS 


ALI. KINDS, 
With Patent Spiral Flutes, 
MANUFACTURED BY 
WILEY & RUSSELL MFG. CO., 
GREENFIELD, MASS. 
te" SEND FOR NEW CATALOCUE. 


“R. MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being’able torun at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTHin redressing, 


Sork REPRESENTATIVES IN THE UNITED StarTeEs. 
B.M. ZT ON BS & CO., 
{i & i3 Oliver St., NEW YORK: (43 Liberty Sté 


Fitcueurc Miacuine Works, 


oe OF THE CELEBRATED 


FITCHBURG > glesthd ig aee ENGINE LATHE 


PITTSBURG. 
Cuicaco. 
New Yorn. 











BOSTON: 














AND OTHER $ i. | METAL-WORKING MACHINES 
SEND FOR | FITCHBURC, 
CATALOGUE E = 48-inch Engine: Lathe. —— MASS. 





LATHES! PLANERS!! SHAPERS, &c. !!! 


because our tools were not on exhibition there 
but our customers write us that every tool built 
by us has proven exac tly as represented. Our 
claim is that ** Our tools are of the latest and most 
approved designs, while the 
terial and finish are of the highest order.”’ Our 
catalogue will tell you all about them. Prices 
quoted on application. No time like the present 
to buy! 


SEBASTIAN LATHE a 


117-119 Calvert St, CINCINNATI, 0 





workmanship, ma 


Awarded a 
Medal 
at the 
World’s Fair, 


ASS E —s 


1024 11 Swing, 


Modern Design. 
Valuable Features. 
CATALOGUE FREE. 4 



























ALL 
gx’ The only paint supplied in colors which has given ORDINARY 
M eee satisfaction where forced draught is used, SHADES. 
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87 MAIDEN LANE,NEW YORK, 


9}. YORK JERSEY CITY CHICAGO 
QHILADELONIA §=\ROSTON' §=LONDOW 
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their business is quite favorable, that 


prices are unsatisfactorily low 


except 


The Buckeye Engine Company issue the follow- 
ing: We beg to inform you that, on April ist, we 
will remove our office from 18 Cortlandt street to 
99 and 41 Cortlandt street. We will have larger 
and more commodious offices, where we will be 
pleased to see our patrons and friends at all 
times, and give any information or estimates they 
may desire. In addition to our regular line of 
plain, tandem compound, cross compound, and 
triple-expansion horizontal engines, we wish to 
all your attention to our new vertical compound 
electric light and railway service, 
ranging from 150 horse power to 1,200 horse-power 
ind over. This engine is specially adapted for 
lirect connecting to dynamos, and we guarantee 
t to work as economically as any compound 
engine on the market, and to run with superior 
regulation. 


engines for 


The organization of the Fairfield Copper Co., of 
vhich Edward L. Smith, of Ansonia, is treasurer 
ind general manager, was completed recently. 
he certificate accepting the articles of incorpora- 
tion was filed in the office of the Secretary of 
state of New Jersey, under the laws of which it 
wasorganized. This company is to build the 
smelting plant at Monroe, as has been previously 
stated in The Sentinel. The machinery for this 
plant has been ordered, all of the plans are drawn, 
‘ontracts have been placed, and work will be be- 
gun upon the foundations this week. It is expect- 
ed to complete the building operations during 
June, and work will be immediately begun. This 
will have an effect upon Ansonia in this way: The 
Fairfield Copper Company will purchase and put 
through the smelting process at this new plant 
large quantities of copper. This will in turn be 
brought to the Electrolytic Copper Refining Com- 
pany, of this place, and subjected to its refining 





Edward L. Smith told a Sentinel reporter 
recently that the Ansonia concern would be rushed 
with business early in the summer. 
(Conn.) Senfenel. 

E. W. Bliss Company, Brooklyn, N. Y., write us: 
While many believe that an early return to the 
normal conditions of business is improbable, yet 
there are concerns who find much encouragement 
in the outlook for the near future. We are erect- 
ing in our works two of the largest and heaviest 


process. 


Ansonia 


presses we make, viz., our No. 14 and 15 toggle 
drawing presses. The No. 15 press weighs about 


140,000 pounds, and is driven by an engine attached 


to it. It is about 14% feet in height, and has a 
width between the uprights of 54 inches, and 


will draw articles up to 1linches in depth. It can 
be started or stopped at any point in the stroke by 
means of a friction clutch. These presses are 
used in drawing up such articles as kitchen boiler 
heads, cylinders, steel sinks, heavy black iron, 
and enameled ware. The No. 15 press we expect 
to ship in about a week to England, to be used 
in drawing up heavy steel shells. The No. 14 
press is somewhat lighter, weighing about 75,000 
pounds, haying a distance between the uprights of 
30 inches, and will draw articles in depth up to 
10% and 12l4inches. This press while it will draw 
articles of greater depth, has not the require- 
ments for doing nearly as heavy work as the No. 
15 press. This press is being built for one of our 
large tin ware stamping concerns in this country 
for drawing up heavy enameled iron ware of 
various descriptions. We also have a large num- 
ber of smaller machines in process of erection in 
our works. Enquiries for new tools from manu- 
facturers who are increasing their capacity have 
been very frequent lately, and give us assurance 
of better times not very far ahead. 


The Buckeye 
write us: We 


Engine 
name 


Salem, Ohio, 
sales recently 


Company, 
below the 





DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 







3000 
VARIETIES FILES 
[X. F.] & INCREMENT CUT FILES. 





— 
<= 
rm 


CHAS, 
FRANK L. WILCOX, 


Architects and 
Builders of 
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BERLIN IRON BRIDGE CO. 


Office and VY orks, 
No. 8 Railroad Ave., East Berlin, Conn. 


M. JARVIS, Pres. and Chief Engineer. 
Treasurer. 


BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary 
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The above illustration is taken direct from a photograph. made during the construction, and shows 
the details of an Iron Building designed and built by us for the Newport News Ship Building and Dry 


Dock Co., at Newport News, Va. 
stories high 
upper floor be ing used as a Mold Loft. 


The building is 60 feet in width by 320 feet in length, and is two 
the lower floor being used as a Ship Shed for punching, bending, riveting, etc.—the 
Outside of the building. extending entirely around it on 


all four sides, is an overhang 12 feet wide, thus affording additional shop room outside of the 


building, where raw material may be stored and still be protected from the weather. 
openings are placed every 4¢ feet so that raw material may be taken in, 
kly. The 
posts on the sides is a light brick wall. 


product moved 
throughout, 


out, cheaply 
and 


and quic 
between the iron 


Wide 
and finished 


supporting frame is all iron 


SEND FOR OUR ILLUSTRATED CATALOGUE. 


made by us. Although this list is considerably 
smaller than last year we feel that we have a 
good share of the engine trade: J. T. Williams, 
New York City, 159 horse-power, slow speed. Cleve- 
land Milling Co., Cleveland, O., 125 horse-power, 
slow speed. Alfred Ricker, Hartford, Conn., 125 
horse-power, slow speed. D.J. Murray Mfg. Co., 
Wausau, Wis., 70 horse-power, medium speed. 
Bloomfield-Pearson School, Tufts College, Mass.. 
25 horse-power, high speed. Minnesota State Pub- 
lie School, Owatonna, Minn., 50 horse-power, high 
speed. Ellsworth Electric Illuminating Company, 
Ellsworth, Me., 180 horse-power, high speed. 
Coplay Cement Company, Coplay, Pa., 600 borse- 
power, slow speed cross compound. Dayton St. 
Railway Company, Dayton, O., three 500 horse- 
power, tandem compounds, mediam 
ranged for direct connection to Siemens & Halske 
generators. King Powder Company, Kings Mills, 
O., 500 horse power, medium speed, tandem com- 
pound. Diamond Match Company, Barberton, O., 
two 125 horse-power and one 90 horse-power tan- 
dems. C. & O. Southwestern R. R. Co., Paducah, 
Ky., 150 horse-power, medium Blish Mill 
ing Company, Seymour, Ind., 600 horse-power, 
medium speed cross compound. MeKeesport & 
Wilmerding St. Railway Co., McKeesport, Pa., 80 


speed. 


horse-power, medium speed. The Snell Cycle 
Company, Toledo, O., 125 horse-power, medium 
speed. Edward McDonald, McDonald, Pa., 90 


horse-power, high speed. 
New Bremen, O., 


Bakhaus & Kuenzels, 
100 horse-power, slow speed. J. 


to $13.00 for No. 1 Foundry; 


speed, ar- | 





T. Williams, 


speed. 


New York City, 
Garland Chain Company, 
horse-power, 


70 horse-power, slow 
Rankin, Pa., 100 
slow speed, cross compound. Ameri- 
can Rubber Company, E. Cambridge, Mass., 60 
high speed. Richmond Light, Heat 
Company, Richmond, Ind., two 300 
medium speed, tandem compounds 


horse-power, 
and Power 
horse-power, 





Machinists’ Supplies and [ron. 








NEw York, April 7, 1894. 

Iron—American Pig—We quote Standard North- 
ern brands, No.1 Foundry, $12.75 to $13.50; No. 2, 
$12.00 to $12.50; Gray Forge, $11.25 to $12.00. South- 
ern brands of good quality are obtainable at $12 25 
$11.00 to $11.50 for No. 

and $10.75 to $11.25 for Gray Forge. 

*Antimony—The market is dull and quiet. We 
quote L. X., 94ec. to %¢ec.; Cookson’s, 10¢e. to 
10lge.; Hallett's, 8.65c. to 8.7 Be. and U.S. French 
Star, 10e. 

Lard Oil—Prime is quoted at 62e. to 624ée. 

Copper—The market is extremely quiet, and 
business seems to be at a standstill. Lake Copper 
is quoted at 9.45c. to 9.50e. Casting Copper is held 
at 9.10c. to 914e. 

Lead—The market is weak, the demand is 
trifling, as buyers are waiting for a more settled 
state of affairs. Commercial brands can be 
bought at 3.37%c. for New York delivery. The 
official bullion quotation is 3.20e. 

Spelter—The market is weak, and values are 
nominal at 3.75c. to 3.80c. for New York delivery. 
There is no demand. 

Tin—The market is unsettled, and without any 
speculative interest of importance. Buyers of 
small lots are being accommodated at 19.35e. for 
prompt delivery. 





These Conny hry for sale by CHAS. CHURCHILL & CO., 
, 21 Cross St., London, England. 


REDUCED PRICES oF LECOUNT’ s STRAIGHT TAIL DOG. 





PRICE. INCH, PRICE 
° 2 ' ms 7 .. $0.60 10 .. 284....$1.88 
os ee. .70 11 2 “. oo 
2 ee, ee Cee 19....8..... ae 
gaag4. 14....  .80 13....3%... 1.80 
ee ae 0... 028 2 48D th aes Brine 
© ER 6....1% ... 15 ...44% ... 2% 
CT. 7....1% oS 8..8 .... Be 
im 3 8 ...13%4 1.10 17 56 4.00 
ae Sekt ns oe 18 6... 5.00 
& 1 Set to 2in. 7/80 Full Set... ..81.10 


C, W. LeCOUNT, South Norwalk, Conn. 








BORING «> TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 SIZES FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 





The Elliott Drill Press 


FOR ANY LIGHT WORK 
LARGE RANGE OF WORK - LOW PRICE 


THE ELLIOTT DRILL. 





Now Manufactured by 
A. J. WILKINSON & CO., 
180 to 188 WASHINGTON ST., BOSTON, MASS, 
SEND FOR CATALOGUE. 


Pat. KEY-SEAT 


SETTING GAUG= 


PATENT UNIVERSAL SCREW-CUTTING CENTER 


g-wvice cco. TWIST DRILL GAUGE 


ool BOSTON, MASS. Send 












ALL KINDS IN STOCK. 

Manufactory, SEEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LTD. 


Established a century ago. 
Medal World’s Columbian Exposition 1893. 
Screw Cut- 


o Star” 

Foot Lathe ting Auto- 
Swings matic Cross 
9x25 in. A Feed, etc. 

(ome Ramee om Petrie rete 

















catinnsiieliiaemieetl 
Catalogue 
‘ree 
of all our 
Machinery. 


Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y. 


Scroll Saws, 
Circular 
Saws, Lathes} 
Mortisers. 

















All common sizes carried in stock. 





ee 
BUILDERS IRON FOUNDRY, 


FOUNDERS AND MACHINISTS. 
PROVIDENCE, R. I. 


Globe Special Castings for Water Works, Mills and Railroads. 


These castings were designed by a practical Water Works man. 
compact, convenient, easy to handle and cheap to transport. 
piece and the total cost of the contemplated expenditure may be known in advance. 
Price list mailed upon application. 


DVVEVEVEVSVEVEVSVSSSSSVSSSSSSSSAEVAVEA 





They are strong, 


They are sold by the 





HE WELLINGTON BELT HOLDER. 


Large or small 
belts shifted from 
driving pulley and 

eld at rest, and 
easily slipped back 
when machine is 
ato be started 

It dispenses with 
loose pulleys, saves 
belts, and is per 
fectly safe. 

It is cheap. 

Write for descrip 





Cut shows holder in position tive circular and 
beside driving pulley. price list to 
COOKE & CoO., 
163 & 165 WASHINGTON STREET, NEW YORK, 


And mention American Machinist, 





HENRY CAREY BAIRD & CO.,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


tr Our New and Revised Catalogue of Practical and Scien- 
tific Books, 88 pages 8vo., and our other Catalogues and Cir- 
culars, the whole cover ng every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 


THE FOX PATENT OPEN SIDE SHAPER. 


a. ae No springing of ram. 
No overhanging tal le. 
Quick Return, 
Under Perfect Control. 












Can be 
{usted 116 in. or 24 fn, 

o Screws to Monkey 
with. Powerful, Quick, 
Accurate Write for 
circular 


The Fox Machine Go., 
325 .N. Front St., 
Grand Rapids, Mich. 


135 Finsbury Pavement, 
London, England, 





Stroke 
Instantly Ad- 


ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable, 
Compact and Cheap; also ortable Forges, Tuyere 
Irons and Foundry Blowers. 


shi 


.$. TOWNSEND, Gen. Agt, ) 163 & 165 Washix 


NEW YORK. 


CONNERSVILLE, IND. 
COOKE & CO., Selli:g Agts. § 


cago Cfice: 501 MANHATTAN BUILDING. 


Please Mention This Paper. 


4 
' 





Ch 


me a 


P.H. & F. M. ROOTS, Mfrs. 


‘ 
N 








WORTHINCTON 


PUMPING ENGINE 


FOR 
WATER WORKS. 
SIMPLE, COMPOUND, OR 
TRIPLE EXPANSION, 
HORIZONTAL OR VERTICAL 


HIGHEST DUTY GUARANTEED. 


COMPLETE DESCRIPTIVE PAM- 
PHLETS ON APPLICATION. 


HENRY R. WORTHINGTON, 


NEW YORK, 


BOSTON, PHILADELPHIA, 
ST. LOUIS, 


CHICAGO, 
DENVER, 














WANTED: 


* Situation and He lp ” Advertisement 
under this head. Bate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should be 
sent to v6 not later than Saturday morning for 
the ensuing week's issve {ns addressed to Our 
CUTE al he forwar 7” / 


“4 


& only inserted 


ach ux 


WeTS 


ist-class molder desires sit., dry or green sand, 
temperate. N. E or N. Y. pref’d. Box 39, A. M. 

Position wanted by mech. eng. of 7 years exp 
as mach. and draftsman. O., AM. MACHINIST 


Wanted—Position as draftsman tech. grad., 3 
yrs. exp., American. Box 53, Aw MACHINIST, 
Tool maker wants sit., capable of getting up 


gigs & other fixtures, best refs. W.S., Am Macu. 


as foreman mach., 25 yrs building 
, highest refs. Box 54. A. M. 


Wanted—Sit. 
stat’y & marine engs 


A prac. mech., & yrs. foreman, wants pos.; age 
44, habits Al. Foreman, AMERICAN MACHINIST 

Wanted —Sit. as foreman of mach. shop: accu- 
rate, heavy work preferred; age 33, Al refer 
ences. Practical, AMERICAN MACHINIST 

Mech. draftsman desires sit., 7 yrs. exp., mach 
toois and general machinery, jigs, ete.; shop ex 
perience, prac., good designer. Box 56, Am. MACH. 


Wanted—By a practical machinist, a situation to 
work at trade and learn torun a stationary en- 
gine. Address Box 57, AMERICAN MACHINIST. 


AME BIOCAN 





MACHINIST 


Apri, 12, 1894 





Wanted—By first class eastern boiler maker, 
position as supt. or foreman, handle men to best 
advantage, 15 yvearsexp. Box 59, AM. MACHINIST. 

Loam molder wants position, well up in marine, 
land engine, sugar house, and general jobbing 
work, able to take charge. Box 60, Am. MAcuH. 

Wanted—Position as foreman in iron foundry, 
one familiar with ail kinds of light and heavy 
castings in green, dry sand. and loam; references 
from last employer. P.H. Fox, Am. MACHINIST. 

Mechanical engineer of large experience wishes 
position as superintendent, head draftsman or to 
travel for manufacturing concern, Al reference. 
Box 55, AMERICAN MACHINIST. 

Wanted—Situation by experienced mechanic 
with theoretic education, designer of special tools 
and well acquainted with interchangeable system; 
beld positions as foreman, head draftsman and as- 
sistant superintendent 3., AMER. MACHINIST. 

Situation wanted by energetic, pushing and 
inventive mech. eng., thorough mechanic, able to 
make estimates, draft mach’y and take general 
supervision of work. Large exp. in hydraulic 
pneumatic, marine and haulage engs., cable roads, 
structural iron & timber work, etc. Box 58, A. M. 


Young engineer, 9 yrs. general mach. shop and 
drawing office exp., with requisite tech. knowledge 
appertaining to machine design, desires position at 
designing with a firm making high-grade engines, 
pumps, automatic machines or machine tools: 
where he could gain a comprehensive know!edge 
of some special class of work. Address Box 61, 
AMERICAN MACHINIST. 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 2 ovees victoria st, London, Eno 


CLEVELAND, 0. 


COR. LAKE & KIRTLAND STS. 


waNrtrer? 


100 & 102 Reade Street, New York. 


5 Neue Promenade, Berlin, C., Germany. 





Second-Hand Machinery 


MODERN STYLE, IN GOOD ORDER 
BEING THE EQUIPMENT OF A 


MACHINE TOOL SHOP. 


AND AN 


ENGINE AND BOILER WORKS. 


IRON PLANERS, 16 in. x 4 ft , 19in. x 3 ft., 20in. x 
4 fi 


22in. x 6 ft., 24in. x 4,5 and 6 ft 
26in. x Gand &ft., 30in. x Band 10 ft. 
32in. x 6 ft., 36 in. x 8, 10 and 16 ft. 

ENGINE LATHES, 13 in. x 6 ft. 16 in. x 6 and 8 ft., 
18in. x 8 ft. 
20in x 10 and 12 ft., 24 in. x 10. 12 and 16 ft., 
30 in, x 10 ft , 32 in. x 16 ft., 52 in. x 24 ft., 84 
in x 18 ft. 

PIT LATHE, to turn up to 16 ft. wheels. 


SHAPERS, 6, 8, 9, 12, 15, and 16 in. 

UPRIGHT DRILLS, 20, 24, 48 and 68 in. 

RADIAL DRILLS, 3 and 4 ft. arms 

MILLING MACHINES, Cinti” No. 2. also'‘ Ingersoll,” 
extra heavy Table 22 in. x 4 ft. 

GEAR CUTTER, cuts 36 im. Spur 
* Gould’s.”’ 

KEYSEATING MACHINE for Pulleys and Wheels. 

UPRIG sat wae peg AND TURNING MiLL, 38 in. with 

vo head 

U Rigi TURRET CHUCKING MILL, Brown & 
Sharpe’s. 

STEAM HAMMER, 300 Ibs., “ Ferris and Miles.” 

BOILER BENDING ROLLS, 6, 8 and 10 feet. 


and Bevels, 


BOILER PUNCH AND SHEAR, 36 in. gap; 1 in. 
through, 1 in. iron, weight 14,000 Ibs. ‘Im- 


’ 


proved style. 
BOILER FLANGE CLAMPS, 6 and 10 ft. 
BRIDGE RIVETING MACHINE,’ Allen’s Pneumatic.” 


J. J. McCABE, 


E. P. BULLARD’s |'4 Dey St., 
NEW YORK. 


N, Y.Mach’y Warerooms. 


| 


| 
| 
| 


j 


! Plate 
; Shear No. 27, 


| 
| 


Y MACHINERY 


NEW AND SECOND-HAND. 


Planer, 1614 ft.. one setting. 1 in. 

20 in. throat, 44 in. plate. 

Above entirely New, made by Bement, Miles & Co. 

Boiler Rolls, 8 ft. 3 in. between Housing. Cheap. 

Punch, 21 in. throat. Teal. 

57 in. Swing Driving Wheel Lathe, Double Head. 
ENGINE LATHES. PLANERS. 


Plate. 


100 inches x 20 feet. 72 inches x 25 feet. 4 Heads, 
me ae 69 oe res 

1 é In * 60 “ 20 ¢ @ # 

{> 2 16 ¥ 42 nig 12 1 

40 é if . 36 46 16 2 «4 

> " 24 and 16 fee +4 ine ‘hes x a feet. 1 Head 

24 “6 2 fe m. ‘ 

Other Size Smalk r Sizes Plane 5 

Profiling Machine, P. & W 9, 12, 14, 24 and 26 I in. Shaper. 


No.1 & 3 Universal Miller,B. & S. | 8, 12) 18 in. Slotter. 


1,500 Steam Hammer, Morgan. Drills, Radial and Post. 
200 Bradley : Upright. | Screw Machines No.1,2,3, P.& W. 
Le of Polishing Mac hines -plating, etc, 


Dynamo for Electre 
Shafting, Belt ing ‘ 


SEND FOR OUR LATEST LIST. 


GEO. PLACE MACHINE CO., 


Warehouse: 511 and 513 WEST 13th STREET. 
Office: 120 BROADWAY, NEW YORK. 


A SPLENDID 16-INCH LEVER DRILt 


CAT. NO. 38. AT VERY LOW PRICE. 








THE GEO. BURNHAM CO, Worcester, Mass 





WANT ANYTHING INTHE 


<SES' DROP HAMMER. 
HOP TOMA DROP ere ay Abas 


«ore 


SEND FOR CATALOGUE 


Bre 5 Deck MI. 6°. 


NEW HAVEN.CONN. 
LARGEST LINE INTHE MARKET 








Power Presses 


For Punching, Drawing, and 
Stamping Sheet Metal Goods 
of Every Description. 
Rolling Machines 

a Specialty. 
The Coulter & McKenzie Mach. Co. 
540 Water St., 





Taper 


BRIDGEPORT, CONN. 





order. 





BLAKE & JOHNSON, 


WATERBURY, CONN. 


Sirf Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half round, flat, or square wire, 
similar in shape to those shown in the cut berewith. 


Send samples of articles required, and mention quantity wanted, that we may 
quote prices for either machine or the goods, whichever may be desired. 


> Bicycle and Labor Saving Machinery a Specialty. 


Also similar artic les made to 





E.W.BLISS CO., 


1 ADAMS ST., BROOKLYN, WW. Y. 


‘sassaud 
‘SSHONNd 


DROP HAMMERS, SHEARS, 


DIES AND SPECIAL MACHINERY, 


The STILES & PARKER PRESS 69. 











Cutting 
+ Hot Iron 
= Or ited, 


A. R. KING MFG. CO., 


ERIE, tith & (2th Sts., 
JERSEY CITY, N. 





MACHINERY AND TOOLS. 
Heavy Machine Castings. 














ly. MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
35 cents per dine, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue, Answers addressed to our care will 
be forwarded. 





Cheap 2d hd lathes & sian rs. S.M.York,Clev'd,O. 


Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 
For Sale—Secon4-hand drill presses.engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 


Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 
Surface Gauges, ete. Catalogue free, 
F A. Welles, Milwaukee, Wis. 


Calipers, 
Send for it. 


Wanted—2d-band 4 or 6 block wire-drawing bench, 
and two No. 4 Perkins’ wire nail mach. in good 
condition. J.J. Gordon, Carleton, St. Jonn, N. B. 





Machinists to buy at bargain prices to close out 
Brown & Sharpe’s, Starrett’s, Stevens & Stubs’ 
tools. Stubs’, Grobet and American files. Frasse 
Co., 19 Warren street, N. Y. 


Introduction and negotiation of American pat- 
ents and machinery to English manufacturers and 
agents. Write for circular to Geo. Richards. M. I. 
M. E., Mechanical and Consulting Engineer, No. 5 
Laurence Pountney Hill, London, England. 

Michigan Agricultural College offers instruction 
in mechanical engineering—four years’ course; the 
average expense of attendance at the college is 
$135 per year; the course is arranged so as to give 
pen an opportunity to earn a portion of the'r 


xpenses. Adgiress Mechanical Department, Agri 
c caktaral College P. O., Mich. 
For Sale—38 in. x 16-ft Lodge-Davis Engine 


Lathe; 36 in. full Automatic Brainerd Gear Cutter 
25 1n. full Automatic Gould & Eberbardt Gear Cut 
ter. These tools have been used less than one 
year, and are as good as new. Address The 
Fosdick & Plucker Machine Tool Co., 142 Culvert 
street, Cincinnati, O. 





Chas. 





No. 80 Nassau Street, - - 


Churchill & Co., 


AMERICAN GAS FURNACE 6O., 


OIL GAS PLANTS 


Gas Blast Furnaces & High Pressure Blowers 


For the economical generation and systematic application 


of HEAT 
CATALOCUES ON APPLICATION. 


NEW YORK. 
ENGLIsH AGENCY 


Ltd., 21 aes Street, Finsbury, 
London, E. C., England. 








GRAHAM TWIST DRILL AND CHUCK CO, DETROIT, MICH., U. $. A. 


SOLE MANUFACTURERS OF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND 


Ae er 


Endorsed by Practical Mechanics Everywhere. 


CHUCKS, 






Send for Catalogue. 





MACHINE TOOLS. 


SHAPERS, 


SECOND-HAND 


ENGINE L ATHES. 








1lidin. x 6 ft. Bogert. 1 10 in. Boynton & Plummer. 
115 x 6 Blais dell, 315° Juengst Friction. 
115 x 8 2 Win. Wood and Light Trav- 
3 ae erse head. 
1 16 x 6 1 18 in, Putnam Traverse head. 
iweae SCREW WACHINES, 
1 18 x 6 1 No. 00 Garvin, wire feec 
1 20 x 6 1 2 Brown & Sharpe 
120 x 8 1 P ; is 
1 24 x14 * Dexter. MISCELLANEOUS, 
1 26 x 10° New Haven 2 16in. x 5 ft. Grige Fox Lathe 
1 26 x20" L. W. Pond square arbor and chasing bar. 
129‘ x 12° Fifieid | 1 Gage Valve Miller. 
1 30 x 12 * Peas |} 1 No. 1 Brown & 8S. Surface 
1 34 x 20 * Perkins Grinder. 

PLANERS, l 42 = G. & E. Auto. Gear Cut 
1 16 in, Lathe and Morse Crank 2 Garvin Auto, Gear Cutters 
116°* x 16 in. x 3 ft. Walter | 1 Slate Auto Gear Cutter. 

Bros 1 6 in. Bement Slotter 

1 22in, x 22in. x 4 ft. Pond 1 10 in. Newton Slotter. 
128“ x28 ‘* x7“ NewHaven 1 No. 2 National Bolt gael 


1 Pratt & W. Die Sinker. 
DRILL PRESSES. 1 5 in. Cutting-Off Mac hin . 
3 Miliiken Light Bench 1 No. 24 Pratt & W. Screw Ma- 
1 10 in. 3 Spindle Slate. chine. 
2 No. 3 4 Spindle Garvin, 1 No. 31 Cutting and Drawing 
213° Burnham Sensitive Press 
2 No. 24 8p rind Garvin 13 in. Armstrong Power Pipe 
es 16 . he Machine. 
1 3 Spindle Pratt & W. 2 Bicycle Rim Rollers 
1 24 u Cincinnati. 1 No. 3 Toledo Power Press 
1 5 ft. Niles Univ. Radial 1 No. 0 Garvin Univ. Miller. 
Also, large number of other machines, Write for a complete list 


and detailed description 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs.. NEw YORK. 


AMERICAN MACHINERY IN EUROPE. 


Praetical mechanic who has had many years successful 
experience in England, Scotland and on the Continent, 
selling and erecting ec ‘mplic ated machinery, wishes to 
represent some American concern abroad in similar ca 
pacity. Compensation to depend on success. Kest refer- 
ences from parties represented there. 


Box 52, AMERICAN MACHINIST. 


ADJUSTABLE 
POWER 
PRESSES 


NEW IMPROVEMENTS. 
Unsurpassed for General Use of 
Tin, Brass & Sheet Iron Workers. 
WORKMANSHIP GUARANTEED. 
WELL DESIGNED. 
MATERIALS OF THE BEST. 
Special! Prices. Send for Circulars, 
Springfield Mach. Tool Co. 
SPRINGFIELD, OHIO. 
NEW YORK AGENT 


J.J. McCABE, 14 Dey St. 















FOR SALE OR RENT 


On easy terms, or will rent for a term of years, 
A Brick Foundry and Machine Shop connected, 
located in Canton, Ohio and available to tracks of 
three railway systems. Main building 300x40 
with power house attached, and detached office 
building. Shop fully equipped with power line 
shafting and cupola, Adaress, 


NATIONAL HOT WATER HEATER CO., 
40 DEARBORN ST., CHICAGO, ILL. 





EKMMERT’S UNIVERSAL VISES. 
No Equal for Economy and Convenience. 

No. 1. For Patternmak- 
ersand other fine workmen 
Has norival. It may be ad 
justed to fourteen (14) differ 
ent fixed positions. 

No.7. For acommon line of 
work. Isascheap as any in 
the market, with many more 
advantages, C ‘orreapondence solicited. Prices, testimon 
ials and best references give : 

J.F,EMMERT & SON, Box 313, Waynesboro, Pa 








FACTORIES TO LET. 

At Orangeburgh, New York, 21 miles from New 
York City, on the West Shore, Ontario and Western 
and Erie Railroads, with switch from each road 
Two new one-story brick buildings, 75 x 130 feet, 
built on the most approved modern plans. Will be 
let with electric power, either singly or together. 
This location is unsurpassed for manufacturing 
purposes, For furtber information apply to T. T. 
P. LUQUER, Agent, 45 Broadway, New York. 





PRICES REDUCED. 


MONITOR LATHES AND 
SCREW MACHINES. 


(SIX SIZES.) 
With Plain or Friction Geared Heads. 


FORMING TOOL SLIDES, 
VALVE MILLING MACHINES, 
SPECIAL TOOLS AND FIXTURES. 


BARDONS & OLIVER, 


CLEVELAND, OHIO. 
Circulars on Application. Mention AM. MACHINIST 











UTTIN 
UTTIN 
UTTIN 
UTTIN 





LELAND, FAULCONER & NORTON CO, Detroit, Mich. 





WE LEAD, OTHERS TRY TO FOLLOW. 





If it is not true that we are building THE BEST BLOWER pow on the 
market, why this haste on the part of others to discard methods of construction long 
considered by them as good enough, and why their efforts to imitate our new ideas? 

When you require a positive blast and want something eflicient and economical, 


write to 


THE CONNERSVILLE BLOWER CO., 


CONNERSVILLE, 





IND, 
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MACHINIST 








HARRISON SAFETY BOILER WORKS. 


ENGINEERS AND CONTRACTORS FOR 
Complete Steam Generating Plants, including 
WHARTON-HARRISON SAFETY BOILERS, COCHRANE FEED-WATER 
HEATERS, HEATERS AND PURIFIERS, SPECIAL HEATERS, 
COCHRANE SEPARATORS, CAST IRON TANKS, &C. 
Specifications and estimates furnished on receipt of details of re quirements, 
Works and Main Office: GERM piper: JUNC., PHILA., PA. 
New YorK, N. Y.: 616 Haveme yer £1 ~ TLANTA, Ga.: Chas. H. Willcox, 


THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 


ELECTRIC ~lye lath 


Specially adapted 
for driving Machine 
lools, Cranes, Ele- 
vators, 
Pumps, 
Presses, 

1 other 
M achin- 
ery. 





Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 












T. Shriver &(p, 333 East som st 


MANUFACTURERS OF 


TRAVELING CRANES of 1%, 2,3,5 and 10 Ton 
capacity. to be operated by Hand, or wholly orin par 
by Electricity 


We also make 


Portable Drills, Hand 
Drills, Boiler Shell 
Drills, Light Drill 

Presses. 








[LLUSTRATED 
Awd es: 


pBAS 








TRAVELING CRANES. 


Driven Either by Rope or Belt, or 
by Electric Motor. 


MANUFACTURED BY 


ALFRED BOX & CO., 


Front, Poplar and Canal Sts., 
PHILADELPHIA, PA 


CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
SEND FOR CATALOCUE. mK 


Send for Circulars 
and References. 








2348 & 2345 
| Callowhill St., 


MARIS AND BEEKLEY, PHILADELPHIA, PA. 


EDWIN HARRINGTON, SON & CO., Inc., 1515 PENNA. AVE. PHILA., PA. 
Machine Tools, Double-Chain Hoists. 


Overhead Tramway, ih 
































Send for Catalogue. Mention this Paper. 





e 


articles, our stock is now limited to 
complete sets, with tne exception 
of two or three issues,and orders can 
hereafter be filled by the set only. 

A number of engineering schools | 
are using these articles in lieu of a 
text book on this important branch 
of mechanics. 

The set of 92 papers will be sent by 
mail to any address in the U.S.. Can- 
ada or Mexico for $5 00, postpaid, 
and toany foreign country for $7.00. 


Order now before our stock 
of papers is exhausted. 


‘ DRACTICAL 
DRAWING.” 


By J. G. A. MEYER. 

The demand for back numbers of 
the American Machinist, containing 
this valuable series of articles, has 
been so great, that, notwithstand 
ing it has compelled us to issue 
special reprints of several of the 


ADDRESS : 


‘American Machinist, 
203 BROADWAY, 
NEW YORK. 














Strong, Accurate, Du 


Style A, Three Jaw. 
Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, Eng. Awards at the World’s Fair. 


Ask your nearest Dealer, 
Manufacturers for 


THE LATEST 
” IMPROVED DRILL CHUCKS, 


THE E. HORTON & SON CO., 
Windsor Locks, Conn., U. S. A. 








or send to the 


rable, Cheap. 





Style B, Two-Jaw. 





CUSHMAN CHUCKS. 


We have recently improved our 
and have also added a 
application. 

Send for our catalogue of all k 


THE CUSHMAN CHUCK 


10% inch an 


Geared Scroll Chucks 
Prices and discount on 


full line of 


da 


15 inch. 


inds of Lathe and Drill Chucks. 


CO., HARTFORD, CONN. 





L 





PEQ DRILL. 


THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 





1884 PAT 
OR SELIG, SONNENTHAL & Co., 85 QUEEN 





ATHE AND DRILL CHUCKS. 


Buyers should note quality first 
and then price. We have made im 
provements which greatly increase 
the durability and accuracy of out 
tools. Please investigate our claims 
We curry a large variety in stock, 
and design chucks and chucking 
tools for special purposes. Have 
you read our late catalogue 





i INDPT 


VICTORIA ST., LONDON, E. C., ENGLAND. 





SEND FOR CIRCULAR, 





c.W.JORDAN 
WORCESTER, MASS. 
The National, 
l| Ste: 
COMBINATION 
Reversible Jaws ‘nee nte na riving 5 changes in- 
cluding every possible position. fi. LUSTRATED CATA- 
Address W. WHITLOCK, 
39 Cortlandt Street, N. 


4 Wayne St., 
INDEPENDENT, 
Est’d 1882. Strongest. Easiest to change. Best finish. 
LOGUE sent. Liberal discounts. Prompt shipment 
¥. 
Works, 1300 Hudson, Hoboken, N.o. 





JAPANNING, TINNING, NIGKELING, 
And all kinds of FINISHING. Best facilities for 
manufacturing small articles in Brass and Mallea- 
ble Iron, Send sample tor estimate. 


Jordan Planer Chucks, 


SKINNER CHUCKS. 


Independent and Univer- 
sal Chucks, Combination 
Lathe Chucks with patent 
reversible jaws, Drill 
Chucks, Planer Chucks 
and Face Plate Jaws, 


SKINNER CHUCK 00., 


New Britain, Conn. 





SEND FOR CATALOGUE, 





Write The Pri itt Chuck Co., Clay- 
ville, N. Y., U.S. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS. 


Will drive either straight or Taper Shank 
Drills, Reamers, Rose Bits, etc., of any size, 
without a possibility of their slipping. 


FOREIGN AGENCIES; 
Ph. Roux et Cie., 54 reer du Temple, Paris, 
France; E. Sonnenthal, , Neue Promenade No, 5, 


Berlin, Germany; Selig, spine nthal & Co., 8 Queen 





H B. MAXWELL, 420 & 422 W. Court St., Rome, N.Y, 


Victoria St., London, E. , England. 





The mere Pat 





LL. A NDRE 


w & COoO., 


ent Drill Chuck. 


The only chuck ever introduced, me- 
chanically correct. Will hold the heavie ast 
taper-shank boring bars, for all kinds of 
work, without marking or bruising the 
shank. All taper-shank tools with the 
flat ends broken off, used just as well as 
new tools. Endorsed by all prominent 
twist-drill makers and mechanical ex- 
perts. Send for Catalogue, 
Cincinnati, Ohio. 





CHUCKS 


ALL STYLES. 
NEW REVERSIBLE JAWS 
: (DOVETAILED). 

se a Now Ready. 
THE HOGGSON & PETTIS MFG. CO., 
Est. 18549. NEW HAVEN, CONN. 


CTaNES 


CUPOLAS, LADLES, TRUCKS, 
Detroit Foundry Equipment Co., 


702 TEMPLE CourT, CHICAGO. | DETROIT, 
New Yor«w Office, 182 Front Sr. MICH. 


sT’D INSIDE MICROMETER CALIPER. 

















Write 


It measures by thousandths from 2'¥ to 13 inches. 
for circular, 


J.T. SLOCOMB & CO., Providence, R. I. 


DRILL CHUCKS. 


LOW in Price—HIGH in Efficiency. 
WRITE TO 
TRUMP BROS. MACHINE CO., MFRS., 
WILMINGTON, DELAWARE. 


FOR SALE BY 
CHAS. CHURCHILL & CO., Ltd., LONDON, ENGLAND. 





THE 


Oneida Mifo, Chuck Co, 


ONEIDA, N.Y., U.S. A. 
Manufacturers of The Mon 
arch Lathe Chuck and Little 
Hereules Drill Chuck, Write for 
" catalogue direct, orto 


CHAS, CHURCHILL & 00., Lid, 


21 Cross Stree 
Finsbury, London, 





i NGL AND. 


SG, BEVEL GEARS, 


Cut Theoretically Correct. - 
For partioulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
uccessor 
BREHMER BROS., 














440 N, 12th St,, Philadelphia, Pa, 





COILS and 
BENDS of 


oes eee ~—~Anananae eo ee * oe % * 
Dixon’s Silica 7 Lf 













e 
Graphite IRON, 
WIIl preservea roof for TEN to and 
ldbing ao SE en nay seas otal 
Unequaled for SMOKE STA a. of every 
BOILER FRONTS, Etec. description. 
Send for circulars on Paints and Painting. —" 


The National Pipe Bending Co. 
&2 River St., New Haven, Conn. 
PAMOAPAOBAAAAME 


JOS. DIXON CRUCIBLE CO., Jersey City, N. J. 








PRESSES, PUMPS, 
PUNCHES, JACKS, 


PACKINGS, 
ACCUMULATORS. 


4 The W, \ 
! MACHINERY WORKS, 


WATSON &STILLMAN, 






as 


NEW YORK. 
Hand Punch, 


VALVES, FITTINGS, 


“TIYDRALLE 


Proprietors, 
204, 206, 208 & 210 Rast 43d St, 









use 
on 


over 


50 


Rail- 


roads, 


Vreeland’s Transfer Jack. 
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THE LODGE & DAVIS 


STANDARD 


Engine, Pulley and Turret Lathes, Upright, Radial and Sensitive Drills, Planers, 


MACHINE TOOL CO, 





Shapers, Milling Machines, Screw Machines, Bolt Cutters, &c., &c. —, = a | 


WORKS, CINCINNATI, O., U. S. A. 


PHILADELPHIA, 
19 N. Seventh St. 


PITTSBURCH, 
Market and Water Sts. 


NEW YORK, 
110 Liberty St. 


BOSTON, 
23-25 Purchase St, 


CHICAGO, 
68-70 §, Canal St. 


ST. LOUIS, 
823 N. Second St. 

















ENCINE LATHES. 


22” and 24’ furnished in lengths of 8, 10, 12, 14, 
and 16 feet Bed. 


With all modern Improvements. 








Lathes 


OUR PAT. RADIAL DRILLS ARE BEST. 


Good tools produce good work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are in position to offer the best Mechanisms 
to be obtained at a moderate price. 





Dietz, Schumacher & Co., 
Cincinnati, 0., U. S. A. 


MOTOR GEAR LATHE. 


Since placing this machine on the market two years ago we have made vast 

ed 
FIRST: In the design and construction of the bed. 

SECOND: All feeds are by gears with push buttons for changing turret 
feeds or rail feeds separately. 

THIRD: The ease of handling. 

FOURTH: The near approach to a universal machine. 

The several orders received recently from those who have thoroughly in- 
vestigated machinery for the rapid production of motor gears, satisfies us that 
the machine is much the best offered for this class of work. 

The power originally designed (three times that of an engine lathe of equiv- 
alent swing) has proven one of the grandest features of this machine. Its 
solidity, together with enormous power and simple tools, enables it to carry four 
heavy cuts simultaneously through cast steel. Write us for photographs and 
circulars. 


THE LODGE & SHIPLEY M. T. CO., 
CINCINNATI, O., U. S. A. 


FLATHER & COMPANY, 


NASHUA, N. H., U.S. A. 


“i LATHES, 


SCREW MACHINES, 
PLANERS AND SHAPERS. 


BACK VOLUMES OF THE AMERICAN MACHINIST 


For any of the fourteen 
years, 1880 to 1893, inclusive, may 
still be obtained, if ordered soon, as our 
stock is nearly exhausted. Price, unbound, $3.00 per 
volume, postpaid. Bound in cloth, $4.00 per volume (purchaser 
paying freight or express charges). No separate back numbers prior to 1893 
are now carried in stock. Only complete volumes furnished prior to 1893. Address, 


AMERICAN MACHINIST, 203 Broadway, New York. 


BEAM CALIPERS|| 1Ag ACHINER 
uiialala I eraduacion. || For Reducing and Pointing Wire 
| ESPECIALLY ADAPTED TO POINTING WIRE 


Also Vernier and Metric System. 
WARRANTED ACCURATE, RODS AND WIRE FOR DRAWING, 
For Machines kd Information address the 


iT Witt PAY YOU tosend for my circulars ¢1« 
Manufacturer, 


~ — || ||8. W. GOODYEAR, Waterbury tom 




















The Flather Lathe, 22 inch. 






















(Over 8,000 in Use) 








eRe tN 


HYDRAULIC FORGINGS 








WYMAN A. ester,MdSs. 
BICKFORD DRILL AND TOOL CO. 


3 PIKE STREET, CINCINNATI, OHIO. 
BUILDERS OF 


UPRIGHT, RADIAL, HALF AND FULL 
UNIVERSAL RADIAL DRILLS. 


BORING AND TURNING MILLS. 














FOR PREVENTING RUST ON 
BRIGHT SURFACES. 

Is not only USEFUL but is 
a NECESSITY to all. 


Manufacturers and Shippers of Bright Machinery, Tools, Locomotives, Steam Engines, &c. 


STEVENSON BRO. & CO., 
To learn all about it address 132 South Second St., Philadelphia. 











Albro Worm and Worn Gear 
7 > oO +. Ss 


Consumes less 
FOR 


beer results| SHEET METAL WORK, 


System. Infor- |} 





power and gives 


better results 






% mation cheer- 
4 fully furnished. 


The Albro-Clem 
Elevator Co., 


41] & 413 Cherry St, 
Philadelphia, Pa. 





PRESSES, DIES, TINNERS’ 
TOOLS, SHEARS, 


NIAGARA STAMPING AND TOOL CO., 
_BUFFALO,N. Y. 

















STRANGE, BUT TRUE!! 
Tat New Process Raw Hing Gzans 


ASTONISH THE 
MACHINERY WORLD. 


They Outwear 
any Metal. 








>’ P. BLAISDELL & CO., * 


Manufacturers of 


/- Machinists’ Tools, & 


WORCESTER, MASS, 








They require No 
Lubricant. 
EVERY 
MACHINIST CAS Have They are Noiseless 


A COPY OF 


OUR CATALOGUE. 


It is a 704 page cloth bound book. 


and Clean. 


NEW PROCESS RAW HIDE CO., 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N.Y..U.S.A. 


S: Drill Chuck, 


_ Sold at all Machinists’ 





A copy 
will be sent, express paid, to any one sending 
$1.00, and the money paid for book will be re- 
funded with first order amounting to $10.0 

or over. 


MONTGOMERY & CO., 


105 FULTON STREET, 
NEw YORK CiTy 


poston el ei Ne & worts 


35 HARTFORD ST., BOSTON, MASS. 
GEARS, ALL KINDS, SMALL OR LARGE. 
300 LIST IRON, 600 LIST BRASS. 
Catalogue FREE to any Business Firm. 





83 & 85 Washington St., 
BRookKtyn, N. Y. 


American Standard Gauge & Tool Work, 


WILMINGTON, DEL Tl 
86 inch to 5 inch. 
JAMES A. TAYLOR & CO. 
Send for New Pamphiet, 




















Pataca Me ions 





UNIVERSAL AND PLAIN GRINDING MACHINES. 


Contain improvements never before applied on ma- 
chines of this kind. Workmanship and material guar- 
anteed. 

SOME OF THE IMPORTANT FEATURES: 

Any speed of the work and the traverse of the emery 
wheel between extremes can be had in an instant, 
without the use of cone pulleys or belts. 

Arranged for the free use of water in all grinding 
operations, without running over the finished portions 
of the machine. Adjustments of emery wheel and 
traverse movement indicated to ten thousandths and 
thousandths respectively. 

Send for Catalogue giving complete description. 


LANDIS BROS., Manufacturers, 


WAYNESBORO, PA,, U. S. A. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 


DRILL GRINDING 


MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER, 








ENGINE — 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents, ! 11 Liberty St., New York. 
60 South Canal St., Chicago. 


W. C. YOUNG MFG. CO., "ss" 
FootLathes, Engine Lathes, 


SHEARS AND PUNCHES. 








New Haven Manf’g Co., 


NEW HAVEN, CONN. 





IRON-WORKING MACHINERY. 





a Cutter and Tool Grinder. 


If you need 


either, and where 


is the shop that doesn’t? write 


The Cincinnati Milling Machine Co., 


Cincinnati, Ohio. 








BARKER’S IMPROVED 
CENTER GRINDING MACHINE. 


NO GAUGES. NO BELT. 


Every Machine Guaranteed. 
MANUFACTURED BY 


WM. BARKER & CO., Cincinnati, Ohio. 





SEND FOR CIRCULAR. 








THE BECKER MILLER No. 4 
FITCHBURG, MASS. 





D. SAUNDERS’ SONS, 


MANUFACTURERS OF 


PIPE CUTTING AND THREADING MACHINES, 


Steam and Gasfitters’ Hand Tools, 
Tapping Machinery for td Work, ete. 





The No. 4 B Machine for Cutting and Threading 
Pipe 4 in. to 4in., by HAND or POWER. 
SEND FOR CATALOGUE TO 





21 Atherton St., YONKERS, N. Y. 








Capacity 
2 in. diameter, 
24 in. long. 

2 BY 24 FLAT TURRET LATHE. 







JONES : LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 


SOLE BUILDERS OF THE 


FLAT TURRET LATHE, 


ALSO BUILDERS OF OTHER 


TURRET MACHINERY. 


PUBLISHERS OF 


“RAPID LATHE WORK,” 


BY NEW METHOD. 
(Hartness System.) 


SEND FOR CATALOG. 





CASTINCS 


For Machinery of any size, from patterns or 
drawings. Quality and finish unsurpassed. Prices 
way down. 


L. E. HOYT & CO., 
WALTON, DEL. CO., W. Y. 
New York Agent, CLEVELAND FOOTE, 47 Broadway. 


SOFT CASTINGS, 


Made from best grades of Pig a for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON 60., 


33 TO 39 FRANKLIN ST., BROOKLYN, N. Y, 








posi 


Mat on® sYRACK ay 


A wire teehee 


* MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy iy! a others. 
EVERY SCALE GUARANTEED. SEND LIST. 

COFFIN & LEIGHTON, SYRACUSE, N. ¥ 


ee 








SEND FOR CATALOCUE. 


PRPASTER MACHINE SCREW CO. 






| Wah 
Manufacturers of Set, Cap & 
Machine Screws, Studs, etc, 








SUCCESSOR TO LATHE 





“NEW LINE OF ENCINE LATHES. 
DRAPER MACHINE TOOL CO. 


& MORSE TOOL CO. 


WORCESTER, MASS. 








Anmstaona’ S @ PIPE © THREADING 
Cutting-off "Machines 


Both Hand and Power. 
Sizes 1 to 6 inches. 
Water, Gas, and Steam 
Fitters’ Tools, Hinged 
Pipe Vises, Pipe Cutters. 
Stocks and Dies univers- 
ally acknowledged to be 
THE BEST. Send for 
catalog. 
Apmetrong Mfg. Co., 
Bridgeport, Conn. 








by 2— flitcy rm) Se - 
: Ae sipv ‘ oy £-— f oye ae 


a Bre FEL&ESS : 
er | KEUFFELS ESSER Co if 
Kh 

I 


A 


ey) itt | Branch: 265 State St. Chicago, 
aN A | Manufacturers of 

Drawing Materials, 
\. Surveying Instru- 
kent ments, &c. ‘ 
Paragon Drawing Instrume ants, Extra and Best os ality; 
German Drawing Instruments, Paravon, Duplex, Univer 


sal, Anvil Drawing, Helios, Biue Process Papers, Scales, 
lriangles, T-Squares, &e, 


Slide Rules: = annheim, Duplex, Charpentier, &c. 
Catalogue on application, 


AN 


CHAS. A. STRELINGER & CO., 
Tools, Supplies and Machinery, 


DETROIT, MICH. 








FOR HAND OR POWER, 
MALLEABLE IRON PIPE VISES 


“CURTIS & CURTIS, 





66 CARDEN ST., BRIDCEPORT, CONN. 
Pipe Cutting and Threading Machinery, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 





BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


’ Shaping Machines, 
Drilling Machines, 
Bolt Cutting | Machines. 


CHAS. CHURCHILL & ( 00., Lt'd, 
21 Cross St,, Finsbury, London, 


An Accelerated Speed Machine 


increases gradually the revolutions of 
the stock as the tools feed in. This re- 
duces the cutting time from \ to that 
required by the old way, and enables 
you to do your work in onechalf the 
time then required, 


Full Descriptive Circulars Free, 
HURLBUT-ROGERS MACHINE 0. 


SOUTH SUDBURY, MASS, 











FLARD FIBRSE. 


A Substitute for Hard Rubber, Brass, 
Rawhide and Leather, made Hard or 
Soft, in Sheets, Kods, Tubing, Washers, 
for Electrical Insulation, Friction Bear 
ings, Noiseless Gears, Dust Guards, Pack 
ing and General use in Machine Work. 


Send for Catalogue and Samples. 
DELAWARE HARD FIBRE CO., 








Wilmington, Del., 
And 15 Long Lane, London, E. C, 


oo 
Trade Mark. 


INSTRUCTION MAIL 


IN ARCHITECTURAL DRAWING, 
ARCHITECTURE, 

PLUMBING, HEATING anbd VENTILATION, 
BRIDGE ENGINEERING, 

RAILROAD ENGINEERING, 

SURVEYING ano MAPPING, 
ELECTRICAL ENGINEERING, 
MECHANICAL DRAWING, 

MINING, 

ENGLISH BRANCHES, AND 


MECHANICS. 


Diplomas awarded, To begin students need 
only know how to read and write. Send for FREE 
Circular of Information, stating the subjeet you 
think of studying to 


The Correspondence School of 
Mechanics and Industrial Sciences. 
SCRANTON, PA. 


4000 STUDENTS. 








W. D. FORBES & CO., 
1300 HUDSON STREET, 
HOBOKEN, N. J. 


OUR EXPERIENCE IN EXPERIMENTAL 


CUN MAKINC 


PLACES US IN A POSITION TO OFFER THE BEST FACIL- 


ITIES TO INVENTORS OF SMALL 


ARMS WHO DESIRE 


TO SUBMIT WEAPONS TO THE NAVAL BOARD. 





THE ARMSTRONG TOOL HOLDER, 
For general use on Lathe, Shaper and Planer, 


Takes the place 
of 44 dozen forged 
tools. Saves Black- 
smith work, 90 per 
cent, Tool Steel, 70 
per cent. Grinding 
Over 10,000 already 
in use by such firms 
as J. A. Fay « 





Fgan Co., Fitch 
burg Machine 
Works, Morse 


Co, and 1,000 other 
large concerns. 





czy &: 


"> nted February 28, 1893, 
ARMSTRONG BROS. TOOL 00,,.76 and 78 Edgewood Ave,, Chicago, 
CHAS, CHURCHILL & Co,, London Agents, 


7, Twist Drill and 
Qs Machine Co., Frick 





Send for circulars, 


THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 


THE BURTON MACHINE CoO., 
302 Peach St., 














, ERIE, PA. The cut represents 
our Stationary and 
Portable Key - Seat- 
a ing Machine, which 
— fully meets all the 
Ss requirements of a 
= machine “4 They are furnished 
os with one, two or three Arbors as 
aS desired, to cut any width of key-seat 
ran up to 2 1-2 inches wide. 
— } ‘ 15-16 inches Arbor works 
- in all bores from 1 15-16 
| . inches to 3 inches diameter, 
os and cuts seats 12 inches 
long. 
2 7-16 inches Arbor works jo all bore from 2 7-16 inches to 
6 inches diameter, and cuts seats 16 inc he long. 
1016 | inches Arbor works in all bore “fro om 4 7-16 inches to 
14 inche diame ster, and cuts seats 3s inches long. 
With an attachment for the purpose seats can be cut in holes 
as small as 1 inch diameter, by one passage of the c utter. 
If the work is heavy and too large to be placed on machine it 





ye detached from stand and used as portable machine. 


VOLNEY W. MASON & CO., 


MANUFACTURERS OF 


NEW ral. | a HOST, 








Pat. Friction Pulleys. 


“Two Medals Awarded at Chicago Exhibition.” 





PROVIDENCE, R. I., U.S. A. 


BARNES’ 


£7 UPRIGHT DRILLS 


Complete line, ranging from 
our New Friction Disk Drill, 
for light work, to 42-inch Back 
Geared Self Feed Drill. 


Send for Catalogue and Prices. 


W.E.8 JON BARNES (0, 


; 
, 1995 Ruby St., Rockford, Il. 
” ENGLISH AGENTS, 
CHAS. CHURCHILL & CO., LTD., 
21 Cross St., FINSBURY. LONDON, E.C., ENG, 


| | 
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Turn Tables, Testing Machines, Shafting, 
= Pulleys, Hangers, Couplings, P 
= INJECTORS FOR ALL CLASSES OF BOILERS. = 


WM, SELLERS & CO, Incorporated | 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Eto, 








The LONG & ALLSTATTER CO. 


HAMILTON, OHIO. 
DOUBLE, SINGLE, HORIZONTAL, TWIN, 
TIPLE AND AUTOMATIC SPACING. 


MUL- 





: . SPLICE BAR PUNCH. 
BELT. STEAM AND ELECTRICALLY DRIVEN 


POWER PUNCHES AND SHEARS. 
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p STARRE TT’S PATENT 


Stair Gauge 


4 

4 No. 110, a utting in rafters 

» braces, stairs, etc. sed with any car. 

» pente ws steel § square, te an be adjusted to 

» any pitch or angle desired. Madeinthe [-* 
shape of a steel angle 7, x %s, 44 in. thick, 

q ground : straight and aicbel plated. 





PRICE, 18 in., $1.00; 28 in., $1.50. 


Catalogue of Fine Tools free. 
L. S. STARRETT, 
Athol, Mass., U.S. A. 
500 000000000000000000000 


9900999000000 008 ‘Tooeeeeeee 
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YOU HAVE ANY SMALL ARTICLES 


| in Brass or Iron that you want manufactured 
in quantities, write to THE Jongs Bros. ELEcTRIC 
Co., 28-30-32 West Court St., Cincinnati, O. 





DETRICK & HARVEY, 
MACHINE 6O., 


Manufacturers, 


Baltimore, Md. 









WE HAVE A FINE LIST OF 
Toes SIDE PLANERS 


Ready for Immediate Delivery. 


ee } D SPECIAL MACHINERY. 


ESTIMATES CIVEN ON MACHINES 








CATALOGUE OF THE LATEST DESIGNS IN 


MACHINISTS’ FINE TOOLS 


TO BE HAD FOR THE ASKING. 


STANDARD TOOL CO., 


ATHOL, MASS., U. S. A. 





IN QUANTITIES. 
6] 12" DRILLS." sacs. ase, no vrs. 


Correct in Design, Workmanshi and Price. 
Patterson, Gottfried & Hunter, Ltd., 146-150 Center St., New York, 


AGENTS FOR NEW YORK AND VICINITY. 


THE PERKINS DRAW STROKE TRIMMER, 


An Indispens ae sd 
for all ‘Be: ench Wood- 
workers. Een and 
Best Design. Infringers 
Prosecuted. Trial, not 
orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 











How Orten Do You Wasu Out Your Bolicers, 


test to them? 





and how do you doit? Did you ever apply the water 


Are you acquainted with the 


RUE BOILER WASHER AND TESTER? 


) If not, send for Catalogue which will not only give 
you full particulars, but contains other information 
useful to every mechanic, engineer or boiler owner, 


Roe Mfg Co., 118 N. 9th St., Philadelphia, Pa. 











NO KEYS. NO KEY-SEATING. NO SLIPPING. STUART'S PATENT 





Compression Wedge Coupling. 


SENT ON TRIAL. 


= Can be attached or removed in a few seconds without 
injury to shaft or coupling. 


SIMPLEST and BEST in MARKET, 
Also the Cheapest. 
Send for discount and illustrated Price List of 20 size: 


R. J. STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 





MARKING MACHINE, 


For rolling 
trade-marks 

on flat or round 
Iron or Stee! surfaces. 
Used by 

Cutlery, 

Pistol, 

Twist Drill, 

Wrench, and many 
other mrs. 

200 in use. 

Read up. 

Catalogue “B"’ free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN, 











ARTHUR'S PATENT, SEPT. 22,1891. 


ARTHUR'S r “UNIVERSAL ” ROPE GRIPS, 


Save the Expense of Hoisting Goods by Man-power. 
Have you Power in your Building, or can you 
put in Electric or Gas Motor ¢@ 


THE ARTHUR C0., 


Please write 
to us, 


Gen’! Machine orks, 
86 John 8t., 










Hocmmo Stover Power Hack Saw 
VF and Friction Turret Drill 


This Drill is for t Hahs, sensitive and 
mB rapid drilling. "7 Teatest power 
when speed is mu... - is most sensi 
tive when speed is hi igh. 

Power Hack Saw is made in two 


circulars 
andprices. 
STOVER 
NOVELTY 
WOKKS, 
23 River St. 
Brecport, 





ROBERT POOLE & SON: CO. 


ENCINEERS & MACHINISTS. 
TRANSMISSION MACHINERY 


MACHINE MOULDED GEARING 


SPECIAL FACILITIES FOR THE 


HEAVIEST CLASS OF WORK 


BALTIMORE, MD. 











THE HENDEY MACHINE CO., TORRINGTON, CONN., 


MANUFACTURERS OF 


IMPROVED SHAPERS, PLANERS AND ENGINE LATHES, 





























scale. 


application. 
antee to be strictly first-class in every way 


Agents: CHARLES CHURCHILL & C0., Ltd., London, Eng.; SCHUCHARDT & SCHUTTE, Berlin, Ger.; EUGEN SOLLER, Basel, Switzerland. 


We have a few of our common engine 
lathes, as per this cut, 16 inch, 18 iaok, 21 
inch and 24 inch swing, of various lengths 
of bed (all new), 
very low figures. 
ing this style of lathe, and are now making 
only the improved 


HENDEY-NORTON LATHE, 


and for this reason we wish to close out 
these lathes and make room for the manu- 
facture of the new lathe on 
We have illustrated 
showing this lathe fully, and also price 
lists of the same, 


which we will ae at 
We have stopped mak- 


an enlarged 
catalogues, 


which we will send on 
These lathes we fully guar- 
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THE aukes* & AUTOMATIC CUT-OFF ENGINES, 
Slow Speed, Medium Speed 
and High —_ — 


Simple, Compound, and Triple Expansion 
Engines, High Pressure Boilers. 

i}!} Complete Steam Power Plants of 

. Highest Attainable Effi- 

\ ciency. Address 










‘Buckeye Engine Go. 
: = No. 26 Franklin Ave, 
SALEM, 0. 





“OTTO” GAS ENGINE WORKS. 


SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts., PHILADELPHIA, 
New York Agency, 
18 Vesey St., N.Y. 


Branch Office, 
246 Lake St., CHICAGO. 





Over 36,000 Engines in Use 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine dvuing the same werk. 


EVANS FRICTION CONE CO. 










CONES, 


fia) MADEIN ALLSIZES. 
Thousands in use trans- 
mitting from 1 to 50H. P. For 
information address, 
No. 85 WATER STREET: 
BOSTON, MASS. 














THE FINEST 
CATALOGUES 
EVER 
ISSUED. 


HANGING AND STANDING | “# 














THE VERNON 


Revolution Counters, Car Fare Registers, &c. 
8 @ Positive Motion. 





Brass Wheels. 


Abnotntely 
Accurate, 


Mi M. BALZER, 





——@ NEW YORK. 


Steel Gearing. 


wins | American 
129 Worth Street, 





2 styles, Built from 1 to 60 Horse Power. Send for Circular. 


BACKUS WATER MOTOR CO. 


‘hace J. 
Also Mfrs. VENTILATING FAN 





bahamas GAS & GASOLINE ENGINE. 
op Simplest and most economical 

engines on earth. 

Fully Guaranteed. 

A boy starts it, requires only a 

few minutes’ attention a day 

Guaranteed cost of running 1 

cent per hour per H. P. Write 

for geeeeane. Address BOX 














WEBER GAS 
GASOLINE CNGINE co. 
Kansas City. Mo. 


GAD AND GASOLINE 


ENCINE. 


The Simplest Ever Made. 
Send for Catalogue. 


SAFETY VAPOR ENGINE C0, 
16 Murray St., New York. 


General Agents Wanted. 








MANUFACTURERS OF - 1 ‘stettny, 
FRICTION CLUTCH gotta ees 
PULLEYS. ~ 





UNIVERSAL * 
TRIMMER, 


For all kinds of 
Pattern Making, Gar 
Building, Wood Joining. 


Work absolutely true. Send 
for description. Hundreds 
of Leading Firms use and | 
recommend. 


, “Bug ‘oodrary 6 
=: “ISTH PIO TF ON | 
esnoy qouvsg ‘ 


Machinery Co. 





Detroit, Mich, 





i, ONOVER 


HANDSOME CATALOGUE ON 


NDENSER 
" THE CONOVER MFG6.C0. 39 Cortianor Sr.NLY. 











NARDFRETORER S 


OF IMPROVED 








CORLL. 





LUSS; STEAM ENGINES 








ConTRACTS 
TAKEN FOR 


VARIETy~ 
IN FULL SO 
[omecete poy 




























(Tandem Compound.) 


» FRICK COMPANY, 


m2. ECLIPSE CORLISS ENGINES, 


4 40 TO 2,000 H. 
> Electric High Sp 


Send for Illustrated Catalocue. 


Ice-Making and Refrigerating Machinery. 


Lies: 7 seuss 


P., ALL STYLES. 


ILDERS OF 


eed Engines and 





WESTON 


HIGH PRESSURE BOILERS i 


AND 


COMPLETE POWER PLANTS “me 


AUTOMATIC 
ILIGII SPE ED 


E 





P 


GEO 





) WESTON ENGINE CO., 


= JULIAN SCHOLL & CO 
H.M.SCIPLE & CO. (3a& Ar oh Sts., Phila, Pa, 


NGINES 


pg tnd POST, N. 
ESENTATIVES 
. 126 Liberty St., .¥. 


D. HOFFMAN, 82 Lake St., Chicago 





CORLISS STEAM ENGINES. 


Simple, Compound and Triple Expansion, Condensing and Non-condensing. 
Tanks and Stand Pipes, Feed Water Heaters, Steel Plate Chimneys, Air Pumps and Condensers. 


PHILADELPHIA ENGINEERING WORKS, Limited, 


Mifflin St., East of Front St., PHILADELPHIA, PA. 


Long Distance Telephone 1781. 








— 
AMES IRON WORKS, oreo, ee Stee al Street et, Chicago mi 





88 Cortlandt Street, New York City 


Street, Phila wr ho Pa. 





> Tue LANE & BODLEY { CO, 





CINCINNATI, OHIO. 


SHAFTING, HANGERS, PULLEYS. 


(Strong, self-oiling) (Good proportions) 


SPECIAL STANDS FOR HEAVY SHAFTING. 


(Turned) 


CORLISS ENCINES, 
Belt Elevators, Saw Mills, Etc. 


COMPLETE POWER EQUIPMENT. 








NTEEL 
CASTINGS 


Of Open Hearth, 
True to Pattern. 


KNUCKLES FOR C 


Cross Heads, Rockers, Piston-He 
Steel Castings of Ev 


Works, Chester, Pa. 


FROM 1 TO 40,000 POUNDS WEIGHT. 


Chester or Bessemer Steel. 


CEARINGC OF ALL KINDS, CRANK SHAFTS, 


CHESTER STEEL CASTINGS CO., 


Office, 407 Library St., Philadelphia, Pa. 


Sound. Solid. 
AR COUPLERS. 


ads, etc., for Locomotives. 
ery Description. 











LONERGAN’S SPECIALTIES 


' Oil Cups for all Purposes. Sight Feed Lubricators, Pop 
Safety Valves, Check Valves, Water Relief Valves, etc. 
‘“‘ Clipper ’’ Injectors, and other Steam Appliances. 


J. E. LONERGAN & GO., 211 Race St., Phila., Pa. 


CATALOGUE FREE ON APPLICATION. 











PUNCHING + SHEARING MACHINERY 


5 


7° BOILER MAKERS ROLLS = >* 


New Doty MaNuFaquRINe (© 


SJANESvILLE 3.% 





E Simpson's Centrifugal 
Steam Separator. 












(Se re — Ste aim is 


KEYSTONE ENGINE & MACHINE WORKS. 


Fifth and Buttonwood Streets, Philadelphia. 


“") Will work in any 





MOFFET PORTABLE DRILL. 


UNSURPASSED Weighs 42 lbs. and 


drills from 34 to 
ASA 


1% inches diam- 
REAMER. 








eter. 








Runs with Steam 
—oR— 


position. 


Manufactured by 





soon. 1G. TIMOLAT, 
MD & OLN. Fifth Ave., 
NEW YORK. 





Send for Circular, 





Wif@n fin. | 














STEAM SIRENS, 
[ WHISTLES]. 


Send for Cz 


‘|Friction Clutch Couplings. | 


italogue. 


{7 Dey St., New York. 


A. & F. 







ii 1M 
Wt 


BROWN, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, 


HANCERS, Etc. 


Estimates and Plans fur- 
nished for transmitting 


» VERTICAL 


Power by 


HORIZONTAL 


AND 


SHAFTINC. 
Also for Erecting same. 
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BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. I. 
No. 2 


| UNIVERSAL 
GRINDING MACHINE, 


for grinding 
internal or external 
surfaces, 
hard or soft, 
straight or taper. 


: 
if) 





ENGLAN ty da po — KMAN, 280 White 
chapel Roa 

GERMA vr SCHUGH ART & Caen te 59 
Spandauers se, Berlir nall To “gi 

Germa vont G DIECHMANN, i dueabereh tr, 
Se rlin w. 

FRANCE— a PENWICK FRERES & CO., 21 Rue 
Ma odes Paris. 


FRAN act G KREU Ae aa ER, 140 Rue de 
Ne ly Pu ite 
Omoaec Fa PRED. A. RICH, 23 So. Canal St. 


COMPLETE MACHINE 








EQUIP- 
MENTS. 


NEW YORK, 
CHICAGO, 
BOSTON, 
PHILADELPHIA, 


PITTSBURGH, 
‘NO. 2 SCREW MACHINE, 


THE : NILES TOOL WORKS ¢ cO., 


HAMILTON, 
OHIO. 








To Those Interested In, or Using Valves : 


We have recently made improvements in the manufacture of JENKINS 
BROS,’ VALVES, having increased the number of bots, thickness of flanges, ete. 

We shall manufacture ONE GRADE OF VALVE ONLY, suitable for high 
or low pressure steam. The Jenkins Discs used in these valves are suitable for high 
or low pressure. We guarantee all valves stamped with Trade Mark. 


JENKINS BROS, 








New York, Boston, Philadelphia, Chicago. 
BEMENT, MILES & CO., 
PHILADELPHIA, PA. 


BUILDERS OF 


METAL-WORKING MACHINE TOOLS 


RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS, 
ROLLING MILLS, STEAM FORGES, SHIP YARDS, BOILER 
SHOPS, BRIDGE WORKS, ETC., ETC. 


NEW YORK OFFICE, Eauiraste BUILDING. 


SPUR- AND SPIRAL-GEARED 


(‘““SELLERS’ MOTION’’) 


ANE 


MADE BY 


The G. A. GRAY CO., 


477-483 Sycamore St., CINCINNATI, O. 


THE GARVIN MACHINE CO., 


MANUFACTURERS OF AND DEALERS IN 


METAL WORKING MACHINERY 
















20 SIZES. 

From 22/’x22’’ 
to 96'’x72” any 
en . 



























8 

, x v 
- r 
23 2° > 
= wr o-42 
cw rzpm 
Joc . >oudz 
goes 450% 
& ->* moze 
22 -e pa + $4 
z= u>Sv 
, a? Pm 
ogi AILy 
Zs07 GENERAL EASTERN AGENTS m rszy 
sae FOR THE CELEBRATED Ne 3m M3 
<z © 4 BRADFORD MILL Co’s \Ma) 22°F 
— Oo” ® 

. ENCINE LATHES. ps 





THE PRATT & WHITNEY COMPANY, 
eo. ae SHAPING MACHINES 


MANUFACTURE 
With 12 in. and 14 in. stroke, all 


PLANERS am ‘ a Boies 


Single and Double Head 
To plane 16 in. x 16 in. x3 ft. & 


to 40 in. x 40 in. x 20 ft. with MILLING MACHINES. 


quick return motion. Description and Prices sent on 


PILLAR SHAPERS 2 ca 


With 9 and 14 inch stroke, CHICACO, ILL, 


Billings rr Surface Gauge. 


This Surface Gauge ts drop forged, of bar steel, 
and finished in a thorough 
manner, and hardened 









Western Branch: 
98 WASHINCTON STREET, 





Send for Illustrated Catalogue and Price List of Machinists’ Tools. 


LHL BILLINGS & SPENCER CO. 
HARTFORD, CONN., U.S. A. 


Englanc ie ES CHURCHILL & CO., 23 Cross St., Finsbury, London, E. C, 
France—L. ROFFO, 58 Boulevarde Richard ‘Lenoir, Paris. 
Russta—/]. BLOCK, Moscow. 











| 
| 


WARNER & SWASEY, | 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


HORIZONTAL 


iy, BORING MILLS. 


IRON AND BRASS WORKING MACHINE TOOLS. 
SEND FOR ILLUSTRATED CATALOGUE. 






































aa > THE HAYDEN & DERBY MFG. 60., 
S335 SOLE MANUFACTURERS 
sed, SIMETROPOLITAN © INJECTORS, 
Sues |] AUTOMATIC and 

aeae DOUBLE-TUBE. 
PER THE MOST RELIABLE 

B33 3 INJECTORS 
$55 MADE. 





i from 17 to 60 in. swin 


METROPOLITAN 
DOUBLE! TUBE 


Awarded the high 
est reward and med. 


SEND FOR al for Metropolitan 
Auto ae | te 
CATALOGUE ore. Metropolitan 


66 Double Tube Stationary In- 
1893.’’ jectors Metropolitan Double 
Tube Locomotive Injectors, pon D. H. Injectors 


OFFICE AND SALESROOMS: 
No. 111 & 113 LIBERTY ST.. NEW YORE. 


GEO. W. FIFIELD, 








ns . aS “Vi 
UPRIGHT DRILLS, 
CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 








er 
oe fa" |. WYMAN*GORDON 


J. M. ALLEN, PRESIDENT. 
WM. B? FRANKLIN, Vite-PREsmDent. 


DROP FORGINGS F. B. ALLEN, Srconp Vicr-PRESIDENT. 
~~ Woop WORKERS’ VISES — J. B. Prerce, SECRETARY & TREASURER. 


THE ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 


. ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FOR SALE CH EAP. 


We intend to take out several of our old style lathes from 14” to 18” swing, 6 to 
10 ft. beds to be replaced by 


IMPROVED HENDEY-NORTON LATHES 


and offer them at moderate prices, They are in first-class condition, some having 
been used less than a year. 


THE HENDEY MACHINE CoO.,, tii 


See our Advertisement on page 18, 


WORCESTER, MASS. 


















PAT. DEC. 5, 1882, 
PAT. DEC, 4, 1888. 
PAT. AUG, 25, 1885. 








Manufacturer 





LAIGHT AND CANAL STS., NEW YORK, N. Y. 


PAWTUCKET.R. l. 





APS & DIE 








